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KLONDIKE AND CALIFORNIA COMPARED. 

The expected rush to the Klondike is already well 
under way, and judging from the present indications, 
it is probable that the anuy of fortune-hunters which 
will enter this inhospitable region during the coining 
season will far exceed in numbers the emigration to 
California in the days of forty-nine. To those who 
foresee the disappointment which is, of necessity, in 
store for the majority of these people, it would be a 
consolation to be assured that the Klondike exceeds 
the California gold fields in richness. Unfortunately 
there is no evidence that it does. The Mining and Sci- 
entific Press, of San Francisco, which from the time of 
the first tidings of the Klondike discoveries has done 
good work on the Pacific coast in allaying the Klon- 
dike fever, has recently published some comparative 
figures in reponse to a correspondent's question as to 
whether the Klondike placers are richer than were 
those of California. The figures are quoted from J. 
Ross Browne's "Report to the Government on the 
Mineral Resources of the Pacific States," made in 1807. 
This was a sober, authentic report from an official 
mining expert, who had no motive to give other than 
an exact statement of the case. 

According to this authority, one claim in Calaveras 
County produced $250,000 from an area 100 feet long 
by 40 feet wide, and ninety pounds of gold were taken 
out in twenty-four hours. One claim in Placer County 
yielded $500,000 and another in the same county $2,000,- 
000, and near Springfield, Tuolumne County, single car 
loads of "pay dirt" panned out one thousand dollars 
each. These figures were gathered for government 
statistical purposes and may therefore be taken as cor- 
rect. On the other hand the reports which have come 
from the Klondike are largely hearsay or emanate from 
the thousand-and-one transportation companies whose 
interest it is to exaggerate the richness of the new El 
Dorado. Allowing, however, that the Klondike re 
ports are true, it is evident that the richness of the 
placers barely equals that of the California placers ; 
certainly it does not exceed it. It is probable that not 
one in a hundred of the California miners found the 
fortune or even a hint of the fortune for which he set out. 
The proportion is likely to be even smaller in Alaska. 



THE UNITED STATES CIVIL SERVICE. 

There were, in 1897, in the civil service of the United 
States government, 178,717 positions, of which 87,107 
were in the classified list, to be filled by competitive 
examinations, and 91,010 unclassified, two-thirds of 
whom were fourth-class postmasters, the others rang- 
ing down to mere laborers. Endeavors to establish the 
government civil service on a basis of competitive ex- 
aminations, offices then to be held during efficiency, 
without regard to party changes, were made as far 
back as 1853 and 1855, and again in 1872 and 1874, but it 
was not until 1883 that I he subject was taken up in such 
a practical way as to largely affect the appointment and 
retention of employes of the government. The regula- 
tions then established were quite stringent, and they 
have been made more so by successive administrations, 
the scope of the law having been also extended and 
new classes of service brought under the control of the 
Civil Service Commission. 

From a recent revision of the manual of examina- 
tions for the classified civil service we note a few of the 
leading particulars. The examinations are arranged 
for according to the following divisions of the ser- 
vice : 

1, departmental; 2, custom house; 3, post office; 4, 
government printing; 5, internal revenue. In all, except 
the first of these divisions, the designation indicates, 
perhaps, sufficiently the nature of the positions to be 
filled, but it may be remarked that the departmental 
service covers the railway mail and Indian attaches, 
the pension agencies, steamboat inspection and light- 
houses and life-saving, the mints and assay offices and 
sub treasuries, and the engineer and ordnance depart- 
ments at large, as well as civil, steam and electrical en- 
gineers, draughtsmen, etc. For the position of assist- 
ant examiner in the Patent Office, it may be noted, a 
specially rigid examination is called for, covering phys- 
ics, inorganic and organic chemistry, mathematics, 
technics, mechanical drawing and French and German. 
The lists of questions to be answered by applicants for 
positions are extremely searching, and the tests made 
at the examinations are such as leave but little room 
for imposing on the officers of the commission. They 
are such as are calculated not only to test the special 
fitness of the employes for each branch of the particu- 
lar work in which they desire to enter the govern- 
ment service, but, in all the more advanced grades, 
their general capacity, aptitude and attainments. 

The general examinations are held twice a year, in 
March and April and in September and October, at 
designated places in all the States, and applications 
must be received by the commissioners at least ten days 
prior to the date of examination, such applications 
being made on special forms prepared therefor. Full 
details as to all particulars affecting these examina- 
tions may be obtained at most of the public libraries, 
showing also those for which schedule dates are 
assigned and some which will be taken only when 



vacancies occur. John R. Procter, Washington, D. C, 
is at present the president of the Civil Service Commis- 
sion. 

The civil service law has met with not a little oppo- 
sition from the politicians of both parties, many of 
whom have desired to dispose of official positions as 
the rewards of effective work at the polls, irrespective 
of the fitness of employes for their places; but it is safe 
to say that the great majority of the people of all 
parties are strongly in favor of the law, and would pre- 
fer to see it extended in its operations, to include a 
still larger number of those who work for the public. 
Permanence of situation for all who work honestly 
and efficiently in their several lines of duty should be 
no less the rule in the government service than in 
all lines of private enterprise, and it is no less true 
that regularly earned promotion should follow such 
service. 



THE COMPLETION OF THE BROOKLYN NAVAL DRY 
DOCK. 

In our issue of December 25, 1897, we gave an illus- 
trated description of the methods which have been 
adopted in repairing Dry Dock No. 3, at the Brooklyn 
Navy Yard. It was expected at the time that repairs 
would be completed in a very few weeks, and this sorely 
needed work placed at the disposal of the navy. Un- 
fortunately, just at the time when the closing in of the 
new apron was being completed, there occurred one of 
those unforeseen and unpreventable accidents to which 
engineering works of this character are always liable. 
Two fresh water springs made their appearance, one 
within and the other just outside the apron, and un- 
der their action a considerable area beneath the apron, 
the wing-walls and the cofferdam began to subside. At 
one time matters were extremely critical, for it looked 
as though the cofferdam and entrance might collapse 
and the whole dock be wrecked beyond recovery. 

The greatest possible force was crowded upon the 
work, the new lines of sheet piling being driven 
with all possible speed and the flooring laid on so as to 
enable the dock entrance to be partially flooded, with 
a view to reducing the flow of the springs and stop- 
ping the disastrous undermining. This has now been 
done, and two lines of 12 X 12 sheet piling driven as 
deep as it will go now extend across the entrance, one 
at the outer edge of the apron and the other at the 
outer sill. They are carried out well beyond the outer 
wall of piling which surrounds the dock. New wing- 
walls have been built, and the entrance is now the first- 
class engineering job that it would have been if properly 
designed and built in the first instance. 

The value of this dock to the country just now is 
simply inestimable in view of our critical foreign rela- 
tions ; for it is our only dock on the Atlantic coast 
which will safely admit our first-class battleships, such 
as the "Iowa" and the "Massachusetts." In the 
event of a war we could not send these to the dock at 
Halifax, as we recently did the " Indiana," because the 
owners of the dock would be prevented by the neu- 
trality laws from placing it at our disposal. 



OUR TRADE WITH EUROPE. 

A study of the statistics of our foreign trade for the 
past year shows that while the United Kingdom is our 
largest customer it does not take so large a proportion 
of our exports as formerly. Ten years ago the total 
value of our exports to the United Kingdom was 
$359,734,531, or over 50 per cent of our total exports ; 
whereas in 1897 the proportion had fallen to about 44 
per cent. Though it has decreased relatively, it still 
reaches the great value of $482,094,024, an increase 
of over $120,000,000 in the nine years under considera- 
tion. The total increase in our exports to all countries 
during the same period has been 59 per cent. Our ex- 
ports to Germany have risen from about 8 per cent of 
the total to about 12 per cent ; our exports to France 
have remained stationary at about 6 per cent; while 
those to the Netherlands have risen from 2 to 5"3 per 
cent. 

The large increase in our exports, amounting to 
$94,000,000 over the previous year, was, of course, 
chiefly due to the increased demand for our wheat and 
corn, the increased export of all cereals amounting in 
value to some $70,000,000. The increase in exports of 
iron and steel was $14,000,000 ; in bicycles it was 
$3,000,000 ; in copper, $3,000,000; and in lumber and 
manufactured articles in wood, $5,500,000. We have 
already in a previous issue referred to the gratifying 
excess of our exports over our imports. This amounts 
to $1,281,741,351 for the past five years ; and there is 
special significance in the figures when we bear in 
mind that the period has been marked by depression 
and various influences which have tended to disturb 
business confidence. 

BURNING FIELDS OF ICE. 

BY E. B. KNERR. 

It seems a somewhat surprising statement to make 
that on the ice-covered surface of a Kansas lake it is 
possible to build bonfires by simply breaking through 
the ice and applying a match to the surface of the wa- 
ter. The flames will shoot up as high as a man and 
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will burn brightly for a minute or two. This is what 
has been possible for several winters on Doniphan 
Lake, Kansas, and on one of its tributary streams. 

The fuel for these fires is natural gas, which bub- 
bles up through the water the year round, but it is 
only during the very cold winter nights that it is thus 
temporarily stored under the ice in immense bubbles 
or pockets, sometimes ten to twenty square yards in 
extent. Puncture these bubbles with a chisel, ap- 
ply a lighted match, and one has a roaring flame be- 
fore which the skater may warm his benumbed fingers. 
The experimenter must be careful to stand between 
the wind and the jet of gas as he lights it, or he will 
have his clothing singed before he can get out of the 
way of his impromptu torch. 

There are places where the gas supply is so abund- 
ant as to prevent the ice from forming, except on the 
very coldest nights. When such places are frozen over 
they remain covered only a few days, for the gas, com- 
ing from a considerable depth in the earth, is so warm 
that it soon melts a passageway through the ice and 
escapes. The present winter formed ice of fifteen 
inches thickness on the lake, and yet some of the areas 
of gas supply were not frozen over. Near the entrance 
of one of the creeks into the lake the water is quite 
shallow and the bottom may be readily seen. Here 
the gas has formed regular channels up through the 
mud, and out of these large bubbles of gas are dis- 
charged every few seconds. 

Doniphan Lake is located about four miles north of 
Atchison, Kansas, and is a river lake ; that is, it was 
formed from a bend of the Missouri River by the water 
taking a short cut across the narrow neck of the bend, 
thus leaving the old bed to be occupied by a beautiful 
horseshoe lake about five miles in length. This hap- 
pened during the high waters of the spring and early 
su miner of 1891. 

Because the lake is thus comparatively recent in 
formation, some observers have contended that the gas 
which collects under the ice is only marsh gas. But 
the supply is too great to be accounted for in that 
manner. Were it marsh gas, it would rise more equally 
all over the lake, for the bottom is everywhere about 
the same. On the contrary, the gas is supplied only in 
certain localities, and the eastern arm of the lake is 
without gas. Besides, the places of discharge are the 
same the year round. On the Missouri side of the river 
are three other lakes of like formation : Mud, Sugar 
and Bean Lakes. These do not show gas except in 
occasional very small bubbles. 

It is not surprising that natural gas should be found 
in eastern Kansas. A boring at Kansas City, about 
fifty-five miles south of Doniphan, gave a small sup- 
ply of gas a few years ago. Ninety miles southwest of 
Kansas City, at Iola, Kansas, a gas well, in recent 
years, furnished seven million cubic feet of gas per 
day. 

There is no doubt that the Doniphan gas is true 
natural gas, and comes from the interior rocks of the 
earth. The question of quantity can only be deter- 
mined by prospecting. Should a "gusher" be struck 
here, it would be a great find, for St. Joseph, Mo., is 
only sixteen miles to the north, Atchison is practically 
on the field and Kansas City is less than sixty miles to 
the south. 

«» < » ♦» 

THE PUBLIC LANDS OF THE UNITED STATES.* 

Nearly one-third of the whole United States, exclu- 
sive of Alaska, is still in the hands of the general 
government, the greater part of this being open to en- 
try and settlement under the Homestead act. The 
great bulk of these vacant public lands lies within and 
west of the Rocky Mountain region, considerable areas, 
however, remaining in Florida, Alabama, Mississippi 
and the States west of the Mississippi River. The 
lands within the western half of the United States are, 
for the most part, within an arid climate, and al- 
though the soil when watered is very fertile, yet 
the scarcity of water supply renders it difficult, if 
not impossible, for the settler, unaided, to make a 
home. 

During the past twenty or thirty years the develop- 
ment of agriculture by irrigation has proceeded rapidly, 
until at the present time nearly all of the easily avail- 
able sources of water supply have been utilized. There 
remain, however, many large rivers whose flow has not 
been diminished by the diversion of water for irriga- 
tion, and also many opportunities for the construction 
of great reservoirs in which floods can be held until 
the season when water is required. 

The construction of the great irrigation systems by 
which thousands of acres can be rendered susceptible 
of irrigation requires enormous capital. A number of 
large enterprises of this character have been built by 
corporations, but, as a rule, these have not been profit- 
able. Nearly all of them are now bankrupt, owing to 
the difficulty of selling lands or water rights to per- 
sons who can successfully till the soil and pay the an- 
nual charges for maintenance. 

Irrigation is an art which requires many years of 
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delphia, by P. H. Newell, Hydrographer to the United States Geological 
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practice, and the average farmer, coming from humid ' 
lands, meets with so many disappointments and fail- 
ures that he is apt to become discouraged, and, with 
small means, is barely able to obtain subsistence, much 
less to make the payments required by his contract. 

The canal systems have, as a rule, cost considerably 
more than anticipated, owing to unforeseen difficul- 
ties or accidents. The interest charges and cost of 
maintenance have eaten up the resources of the com- 
panies, so that the history of most enterprises of this 
character has been a series of financial disasters, al- 
though the systems, as a whole, from an engineering 
standpoint, have been good. The great question 
for the American people is how to utilize the vast 
area of vacant fertile land so that it shall be used for 
homes for future millions. With forethought and wise 
laws, it will be practicable for a population as large as 
that east of the Mississippi River to find homes in the 
West, but, with the haphazard methods prevailing 
and lack of systematic control, it is doubtful whether 
a small proportion of these can be accommodated. 

The laws governing the public land were made to 
suit the conditions of the Ohio and Mississippi val- 
leys, and the attempt to apply them in the arid West 
has been disastrous to the interests of the people as a 
whole, allowing favored individuals to grasp the scanty 
water supply and thus hold in tribute thousands of 
acres, preventing others from sharing in what should 
be the common property. 

Only a small proportion of the vacant public lands 
can be irrigated, on account of the lack of sufficient 
water; but even this small amount, being widely scat- 
tered, will render possible a large population. The re- 
maining land is, for the most part, valuable as grazing, 
although there are vast tracts originally covered with 
forests upon which trees will grow, if not wantonly de- 
stroyed. The public forests, however, have been reck- 
lessly pillaged and fires, set by accident or design, have 
destroyed timber and woodland of inestimable value 
in the future development of the country. 

The land laws are confessedly poor and their enforce- 
ment necessarily weak. Everyone is apparently inter- 
ested in obtaining what may be of momentary advan- 
tage or pleasure to himself, with utter disregard for the 
future. With the reckless destruction of the forests, 
it is believed by many that diminution of the water 
supply has followed. 

The public lands being open to everyone and grazing 
permitted everywhere, it results that herds and flocks 
wander at will, pasturage being governed largely 
by questions of the supply of water for drinking. 
Most, if not all, of the springs have been seized upon by 
cattle companies, who, from this point of vantage, ex- 
clude others from the vicinity. Where water is com- 
paratively abundant, there has been a tendency for 
the stock to increase to the limit of the food supply, 
and, as a result, the vegetation has been eaten so close 
that many of the more nutritious forage plants are 
said to have been exterminated from certain areas. 
Thus, from all sides the public lands are being plun- 
dered and their value reduced, while the man who 
would make a home is at continually greater and 
greater disadvantage, owing to the fact that, apparent- 
ly, no one is charged with the duty of looking to the 
future and protecting the grazing, woods and water 
from injury. 

Since the time of the revolution, the public lands 
have served as the outlet for the energies of the peo- 
ple. During the prevalence of hard times, men out of 
employment could go West, take up a homestead, and, 
by their own labor, secure a competence for their chil- 
dren. The public lands are still of enormous extent, 
and this condition might continue to prevail for many 
decades, but now has almost [ceased, owing to lack of 
forethought in ascertaining the water supply and in 
protecting it so that all men might have opportunities 
of utilizing it to the fullest extent. The mischief in 
many localities is now past remedy, but in others it 
may be possible for the general government of the 
States to construct the necessary works by which the 
fertile arid lands can become the homes of many pros- 
perous people. 

The easily available sources of water supply have 
been taken by individuals or corporations. These 
have built ditches and canals by which several millions 
of acres have been brought under irrigation. The 
smaller enterprises have, as a rule, been successful, 
and, as in the case with the Mormons in Utah, the 
farmers dependent upon irrigation have been more 
prosperous than those of any other part of the United 
States. The large corporate enterprises have, as a 
rule, been financial failures, owing to the difficulty of 
selling their lands or water rights to farmers. There 
remain opportunities for the construction of many 
great irrigation systems requiring enormous capital ; 
but since it is doubtful whether these can be made to 
pay a fair rate of interest, it is improbable that in- 
vestors will risk their money. 

The construction of these great canals and storage 
reservoirs is a matter of prime importance to the State 
and nation, as in the case of harbors, lighthouses and 
other works pertaining to navigation. Although these 
do not pay directly, yet their indirect benefit is such as 



to justify large annual expenditures. In the case of 
irrigation works there is no doubt but that the cost of 
reclamation will ultimately be returned, and possibly 
a small interest on the first investment, so that the 
government will, in the long run, be reimbursed. 

Before the work of reclamation on a considerable 
scale can be undertaken, it is necessary to be fully in- 
formed of all the conditions, and to ascertain as nearly 
as possible what will be the probable water supply. 
Investigations of this character are being undertaken 
by the United States Geological Survey, maps pre- 
pared and systematic measurements of various streams 
being made. Not only is surface supply being ascer- 
tained, but a careful study is carried on of under- 
ground structure, in order to bring together data con- 
cerning the possibilities of obtaining water by pump- 
ing or through artesian flow. The results of these 
investigations are published from time to time in 
the annual reports of the Geological Survey and in 
special bulletins dealing with various phases of the 
subject, and known as the water supply and irrigation 
papers. 

When all the water supply has been utilized that may 
be obtainable, it is probable that nine-tenths of the 
public land will still remain unirrigated. Much of this 
is valuable for grazing, and, if proper laws are enacted, 
such that farmers and cattle companies can be secured 
in their enjoyment of certain definite tracts, it will be 
possible to enormously increase the pastoral industries. 
A system of leasing must be adopted in the near future 
giving preference to the small farmer or settler, so that 
he may be induced to make a permanent home. 

The public forests, so necessary for the growth and 
development of the country by furnishing timber and 
firewood and in protecting the water supply, should 
beheld by the government and guarded from fire. The 
experience of other countries has shown that this can 
be done at relatively small expense and the timber 
used, the young growth being protected so that the 
supply is continually renewed. It is practicable to in- 
augurate a system of supervision which will be amply 
supported from the sale of timber. The forests, instead 
of being rapidly destroyed, will tend to increase in 
value. Before this can be done it is necessary that the 
people of the United States awake to the present con- 
ditions and give the matter of their heritage a proper 
and businesslike consideration. 

LONDON'S UNDERGROUND ROAD. 

The American companies obtained the entire con- 
tract to equip the London Underground Railway, in- 
cluding the electric locomotives, under the following 
guarantee : Efficiency of steam engine at full load, con- 
densing, 92 per cent ; efficiency of three-phase gener- 
ators, without counting the current for exciting the 
field magnets, 95 per cent ; average efficiency of trans- 
mission of current from the power house to the locomo- 
tives, including the loss in transforming the current 
from a high voltage to a low voltage under a full load, 
90 per cent ; efficiency of the locomotives under full 
load, 90 per cent. 

The entire length of the new line is 5£ miles, and 
there will be ten stations between the two termi- 
nals. At each station there will be large electric ele- 
vators to carry the passengers to and from the street. 
The train service will be carried on by 32 trains of 7 
cars each, the seating capacity of each train being 336 
passengers. The average speed of the trains is to be 14 
miles an hour, including 20-second stops at each station. 
The maximum speed between stations will be 30 miles 
an hour. The trains will be run at first on a 2% min- 
ute headway. In order to obtain these speeds with 
the smallest expenditure of cost, an interesting expedi- 
ent has been resorted to in the construction of the tun- 
nels. Instead of building it on a level or with constant 
grades from station to station, the separate tunnels 
which carry the tracks are run in a series of dips. The 
train upon leaving a station will immediately start 
down an incline, so that gravity shall add to the accel- 
eration of its speed. When it approaches a station it 
will run up-grade, which will stop it with little use of 
the brakes. Each train without the locomotive will 
weigh 105 long tons and with the locomotive 147 long 
tons, but with the dipping tracks only 100 horse power 
will be needed for each train. 



A METAL RUST PREVENTIVE OF 1402. 

In an entertaining but little known book, entitled 
"Sir John Hawkwood," by John Temple-Leader and 
Giuseppe Marcotti, we find the following receipt for 
a metal polish and anti-rust : " Cut off all the legs of 
a goat from the 'knee downward, let them stay in the 
smoke for a day, then keep them fifteen or twenty- 
five days. When you require them, break the legs and 
take out the marrow from the bones and grease the 
arms (armour) with it, and they will always keep 
bright, even when wet." 

Those of us who are fortunate enough to possess any 
armor find that vaseline is equally effective. It is not 
very generally known that one of the most famous 
captains of mercenary troops in Italy, in the fourteenth 
century, was an Englishman, Sir John Hawkwood. 
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A SAFETY WATER GAGE FOR BOILERS. 

The illustration represents a gage for marine or other 
boilers, so arranged that the gage will immediately 
close on the breaking of the glass, preventing the es- 
cape of steam and water from the boiler. It is de- 
signed to be of especial value for ships' boilers inclosed 
within narrow limits, and in general for high pressure 




FROEHLICH'S WATER GAGE TOR BOILERS. 

boilers. It has been patented by Henry Froehlich, of 
Honolulu, Hawaii. Pig. 1 represents in perspective 
the upper part of the gage, with a portion of its valve 
section broken out, showing a sectional view with the 
valve open, it being understood that there is a similar 
valve at the top and bottom of the gage, communi- 
cating with the steam and water spaces respectively, 
the bottom valve being inverted. Fig. 2 is a sectional 
view, the glass being removed and the valve seated. 
The gage is secured to the boiler by the usual heads, 
connected by the gage glass, and on opposite faces of 
the heads are the safety devices, taking the place of 
the usual packing nuts, and through which extend the 
upper and lower ends of the glass. In the open end of 
each casing screws a cover having a central valve seat 
for the passage of the end of the glass and the recep- 
tion of a pivoted valve, which normally rests against 
the side of the glass, as shown in Fig. 1. A spring 
presses on the valve, and, in case of the breaking of 
the glass, contributes, together with the pressure of 
the water or steam, to insure its instant closing. The 
valve has a beveled edge, and its surface is concaved, 
so that the steam or water may most efficiently act to 
force it instantly to closed position as soon as its nor- 
mal support, the glass, is removed, and thus prevent 
the escape of steam or hot water from the boiler, the 
upper valve swinging downward to its seat and the 
lower valve swinging upward. 



HUMBERT'S NOISELESS GUN. 
The suppression of smoke in firearms is considered an 
advantage, but how would it be if we should succeed 
also in suppressing the noise and the flash that ac- 
company every discharge of a cannon or musket ? We 
should succeed in carrying on a battle in silence, and 
somewhat, too, after the manner of blind people, as 
there would no longer be anything to reveal the posi- 
tion of a battery of artillery, even at night. But we 
cannot very well conceive of a silent battle, and one 



without cannon or musketry. In days of old, when 
only side arms were known, a hand to hand conflict 
was inevitable, and the air was filled with the shouts 
of the combatants. With long range weapons it would 
be entirely different, and we should all at once see a 
regiment arrested in its march, decimated by a shower 
of balls, without any indication to guide the return 
fire. 

The thing appears possible, at least in part, accord- 
ing to the recent experiments of Colonel Humbert, who 
proposes to close the extremity of the gun, as soon as 
the projectile has made its exit, so that there shall be 
no flash, and that the air shall be prevented from 
abruptly entering the piece — such entrance being one 
of the causes of the detonation. By the same fact, the 
recoil is very greatly reduced, if not completely an- 
nihilated. 

The system devised by Colonel Humbert for attain- 
ing such a result consists of a block, B (Fig. 1, Nos. 
1 and 2), which is screwed to the extremity, A, of the muz- 
zle, which has been previously threaded to this effect. 
This block has an aperture of the same diameter as 
that of the bore of the gun, and toward its center there 
is a chamber, H, in which there is 
a shutter, F, that pivots at one of 
its extremities. This, in its normal 
position, is horizontal (No. 1), and 
lies in a recess prepared for its re- 
ception. Beneath thereis an empty 
space, b b. When the powder is 
ignited, the projectile takes on, as 
usual, its full velocity ; but, at the 
moment at which it is about to 
make its exit through the extremi- 
ty, Gr, of the block, a portion of the 
gas, still at a very high pressure, 
flows under the shutter, F, and 
forces it to rise and assume a verti- 
cal position (No. 2). It thus pre- 
vents the exit of the flame as well 
as of the gas, which escapes with a 
relatively feeble velocity through a 
number of small apertures, D (Nos. 
1 and 2), formed in the rear end of 
the block. The air cannot enter 
until the pressure is almost null, 
and it then produces neither noise 
nor recoil. In order that the escape 
of the gas in the rear may not dis- 
commode the gunner, there is ar- 
ranged at a short distance from the 
block a screen, I, against which the 
velocity of the gas is checked. 

For a musket the apparatus is 
the same, with the exception that 
for the shutter there is substituted 
a ball, S (No. 4), which performs the 
same role. 

When the inventor submitted his 
idea to the ministers of war and 
navy, it was not thought that there 
was any reason for taking it seriously, and he was per- 
mitted to patent it and make whatever he thought 
proper out of it. Left thus to his own initiative, he 
was obliged to seek in some private manufactory the 
means of making a practical experiment. The Hotch- 
kiss establishment put itself at his disposal, and expe- 
riments were made with a gun of 37 mm. caliber. The 
experiment gave, in the main, the results that had 
been anticipated : the flash was scarcely visible and 
the noise was greatly reduced. The recoil, however, 
still existed in a large measure ; but the value of such 
a system cannot be judged from a few hasty tests. 



The inventor, guided by the remarks made at the 
experiments, has worked further upon the problem, 
and expects to reach a complete solution of it. The 
artillery committee has, on its side, recognized the fact 
that there is reason for not remaining indifferent, and 
it is with its aid that some new experiments are to be 
made. 

One great advantage of this invention is that it does 
not essentially modify the present material. It will 
suffice to add thereto the block that we have described, 
and the expense of this will be slight as compared 
with that which any important modification of our 
armament usually involves. — La Nature. 



AN APPARATUS FOR THAWING FROZEN GROUND. 

To thaw frozen ground and facilitate the working of 
shafts and tunnels therein, an apparatus to direct and 
retain the heat of a furnace upon the face of an exca- 
vation, while also rendering access practicable to such 
face, is shown in the accompanying illustration, and 
has been patented by William E. Harris, of No. 207 
Twenty-eighth Street, Chicago, 111. The cone-shaped 
firebox of the furnace is formed by a coil of pipe 





THE HUMBERT NOISELESS GUN. 

1 and 2. Block, B, screwed to the muzzle. A, of a gun; G, projectile; F, ehutter; D D, apertures for the escape of the gas. 3. The entire 
barrel: B, the block; I, the screen. 4. The device applied to a musket: B, the block; 3, ball valve. 



HARRIS' THAWING APPARATUS. 



covered by a layer of clay inside the shell, there being 
a suitable outlet at the top for the escape of the smoke 
and gases, and through which the upper end of the 
coil extends, to connect with a blower, by which air is 
forced through the pipe to be heated by the burning 
fuel. The lower end of the coil is extended through a 
box or conduit, where it is surrounded by sand or 
other non-conducting material, to the ground to be 
thawed, where it connects with a sleeve held on a 
shield set against the ground at the end of the tunnel. 
The shield consists of a hollow frame with central hol- 
low door, there being apertures in the walls of the 
frame and door, allowing the heated air to pass directly 
in contact with the frozen ground against which the 
shield is placed. A jack holds the shield in position 
as the thawing proceeds, the door being opened from 
time to time to remove the ground, and the shield 
being moved forward accordingly, the pipe connecting 
with the coil being lengthened as the work progresses. 



Cheese as a Food. 

The London Family Doctor says : " Cheese is a very 
rich and valuable food, likely to form a very large con- 
stituent in the future, and, especially for the working- 
man, to be very extensively used. There is a difference 
in stomachs in their ability to digest this article. The 
writer is able to make an entire meal of cheese with 
very little bread, and digest it more easily than rice or 
oatmeal ; but in most stomachs it is less digestible, in 
some, extremely so. Each person must learn for him- 
self. It is a convenient form of animal food, and, when 
good, particularly agreeable. 

"There is a great difference in the composition of 
cheese both in its water, fat and nitrogenous matter. 
In general, however, it may be remarked that every 
variety contains a large amount of nitrogenous matter, 
and it is for this that it is especially useful as a food. 
Skim milk cheese is especially rich in this constituent, 
but less rich in fat. Those who abstain from flesh food 
will find in cheese abundance of nitrogenous matter to 
take the place of that found in flesh." 
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DIESEL'S HEAT MOTOR. 

It is a well known fact that the steam engine, in 

spite of the splendid service which it has rendered since 

Watt first made it practicable, and the great advance 

which has been made in its construction, especially of 



is a further loss by condensation and re-evaporation in 
the engine cylinders, and a general loss at all points of 
boiler, engine and steam pipe connections by conden- 
sation and radiation. 

An important step in the direction of economy was 



ventor, began in 1882, and the conditions which gov- 
ern the machine were fully formulated in 1893. In the 
ordinary forms of gas or oil engine the charge is ignited 
by a jet, hot tube or electric spark, and as we have 
stated, the combustion is so rapid as to be practically 




Fig. l.-SIDE ELEVATION AND PLAN OF 
DIESEL'S 30 H. F. THERMIC MOTOR. 

late years, is a most extravagant machine. In the pro- 
cess of burning fuel in a boiler furnace to produce 
steam, and expanding the steam in a cylinder to secure 
useful work, only a small percentage of the energy 
stored in the coal is available as power on the shaft. 

Both theoretically and by act- 
ual test it can be shown that a 
high pressure steam engine of 
the common type and the small- 
er sizes utilizes only from 4 to 6 
per cent of the energy contained 
in the coal. If we test an up-to- 
date Corliss engine, we shall find 
only 8 or 9 per cent of the energy 
accounted for ; and if we take 
one of the largest multiple ex- 
pansion engines with the best 
modern improvements in con- 
densers, cut-off, etc., the best re- 
turn will be from 12 to 14 per 
cent of the energy contained in 
the coal. 

The causes of this enormous 

loss are well known. There is a 

loss in the furnace through im- 
perfect combustion, resulting in 

the emission of smoke from 

the smokestack. There is a fur- 
ther loss due to the impossibility 

of absorbing all the heat from 

the gases before they past, to the 

uptake, where in some marine 

boilers their temperature has 

been sufficient to render the base 

of the smokestacks red hot. 

There is an enormous loss due to 

the latent heat of evaporation — 

heat absorbed in the effort to 

turn water at 212° P. into steam 

at the same temperature. This 

heat is never, in the simple high 

pressure engine, returnable as 

work on the engine shaft. There 





Fig. 2.- TRANSVERSE SECTION. 

realized when the internal combustion motors were in- 
troduced. These, whether using gas or oil, abolish the 
steam boiler altogether and develop the energy of the 
fuel within the cylinder itself. The fuel is first intro- 
duced into the cylinder, then compressed by the return 
stroke and ignited. The combustion is so rapid as to 
amount to an explosion, and the initial pressure is 
much higher than that in a steam cylinder. With these 
motors an efficiency of about 20 per cent is realized 
under favorable conditions. 

A further improvement, marking an advance as im- 
portant in. its way as that of the internal combustion 
motors over those using external combustion, has been 
made by Mr. Rudolph Diesel, of Munich. The experi- 
ments which led to the construction of the present suc- 
cessful machine, which is known by the name of the in- 




THREE CYLINDER COMPOUND DIESEL M0T0R-150 HORSE POWER 



Fig. 3.-L0NGITUDINAL SECTION. 

explosive. In the Diesel motor the igniting spark or 
jet is dispensed with altogether, and the temperature 
of ignition is secured by the compression of pure air. 
After the air has reached the temperature of ignition 
of the mixture through compression, the fuel is intro- 
duced gradually into the cylinder and is burnt steadily 
during the stroke of the piston. The result is that 
the combustion is effected at a practically constant 
temperature. 

We present four views (Figs. 1 to 3) of a 20 horse 
power Diesel motor which was tested early in 1897, by 
Prof. SchrOter, of the Polytechnic School of Munich, 
when an efficiency of 347 per cent was realized. 

The motor consists essentially of an air pump, a com- 
pressed air reservoir, an expansion cylinder, a fuel in 
lector actuated by a small pump, and valves for control 
ling the pump, reservoir and the 
expansion cylinder. The pump 
compresses air into the reservoir, 
L, at a pressure of between 500 
and 000 pounds to the square 
inch. This pressure is transmit- 
ted through the pipe, S, to the 
injection chamber, D. The fuel, 
kerosene, is injected into the 
same chamber by means of a 
small pump. The injection of 
the fuel is controlled by an in- 
jection needle valve, which rises 
under the action of a cam during 
the period of combustion. The 
duration of the admission, the 
beginning of the injection, and 
the pressure in the cylinder, L, 
may be modified according to 
the power to be produced. The 
injection needle, the admission 
valve and the expansion cylinder 
are controlled by a sot of cams 
mounted upon a shaft near the 
top of the cylinder, which is 
driven by bevel wheels on the 
main shaft and has an angulsr 
velocity equal to half that of the 
driving shaft — a condition re- 
quired by the four cycle opera- 
tion of the expansion cylinder. 
There are five of these cams in 
all; two of them set the motor in 
operation through the compress- 
ed air contained in the reservoir 
and three others operate during 
the running of the motor. The 
movement of a lever shown in 
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the plan of the motor causes the cams to slide upon 
the shaft and places them in gear for starting or 
operating. In starting, the two cams above men- 
tioned put the cylinder in communication alternately 
with the valve, Vi, which admits the air under 
pressure, and with the exhaust valve, V a . When the 
pistons acquire sufficient velocity the controlling 
lever is thrown over, causing the cams to slide along 
on their shaft and assume a position corresponding to 
the four cycle operation. The starting cams are now 
out of service ; of the other three, the first admits air 
coming from the pump through the pipe, S, the second 
operates the fuel injection valve at D, and the third 
the exhaust valve, V a . The cylinder is cooled by means 
of a water jacket and it is lubricated by means of an 
annular reservoir, T, filled with oil, into which the 
lower half of the piston dips at the bottom of its stroke. 
From this brief description it will be seen that in the 
Diesel motor there is no vaporization and no special 
ignition of the combustible mixture. The compression 
of the air to about forty atmospheres raises its tem- 
perature sufficiently to cause it to ignite the kerosene 
which comes into contact with it gradually during the 
stroke of the piston. The explosion is prolonged, the 
expansion is isothermic and the combustion, on account 
of the excess of air contained in the cylinder and its 
high temperature, is perfect. In addition to its high 
economy, the Diesel motor has the advantage that the 
power is easily regulated by acting upon the fuel in- 
jector, and the running at a variable charge is done 
without any break, since the compression always raises 
the air to the temperature of ignition of the mixture. 
The motor is always ready to be started, and, as the 
combustion is perfect, there is no fouling of the interior 
of the cylinder and the odor of the exhaust gas is prac- 
tically imperceptible. 

We also show a perspective view of a later and much 
more powerful motor, with three cylinders, which is 
rated at 150 horse power. It works with compound 
compression and compound expansion and is now run- 
ning in the works of the Augsburg Machine Company, 
Augsburg, Bavaria. 

»!»>«■ 

Fighting Forces of the World, 
The latest addition to the military census of the 
world presents some queer figures. At the present 
time Europe has 3,500,000 men under arms. The follow- 
ing are the figures of the different armies on a peace 

footing, says The New York Sun : 

Men. 

Denmark 10,000 

Servia 20,000 

Holland 82,000 

Greece 25,000 

Portugal 36,000 

Konmania 47,000 

Belgium 52,000 

Sweden and Norway 57,000 

Spain 80,000 

Switzerland 125,000 

Turkey 180,000 

Great Britain 200,000 

Italy 240,000 

Austria 360,000 

France 570,000 

Germany 580.000 

Russia 896,000 

The above armies employ 550,000 horses in time of 
peace. 

In Asia there are about 800,000 men under arms, 
divided as follows: Persia, 25,000; Japan, 100,000; 
India, 200,000 ; China, 270,000 ; and the remainder in 
the other Asiatic countries. 

North and South America are set down as the least 
protected, considering the extent of territory. They 
foot up, on a peace footing, of course, only 160,000 re- 
gular soldiers, scattered as follows : Mexico, 40,000 ; the 
United States, 30,000 ; and 90,000 in Brazil, the Argen- 
tine Republic, Chile, Paraguay, Peru, Venezuela, and 
Colom bia. 

In Africa and the archipelagoes of Oceanica there 
are about 150,000 regulars. 

The standing armies of all civilized nations amount 
to 4,610,000 soldiers, with 700,000 horses. The cost of 
keeping this military population amounts to about five 
billion dollars a year. 

So much for the armies in time of peace. Now let us 
take a look at the figures in war paint. Here they 

are : 

Men. 

Turkey 700,000 

Spain , 190,000 

Servia 210,000 

Sweden and Norway 430,000 

Eoumania 160,000 

Denmark 60 000 

Belgium 167,000 

Austria (including all reserve forces) 2.000, 000 

Ital y 3,000,000 

Russia 5,000,000 

Germany 4,500,000 

France 4,380,000 

England 660,000 

Japan 510,000 

South Americao republics 600,000 

Cni na 850,000 

United States 200,000 

No doubt the statistician, while wading through the 
above flood of figures, forgot some of the National 



Guard of the United States, but one can easily afford 

to forgive him. His discoveries are interesting all the 

same. 

— m i ■ i m 

Death Rate of the Spanish Army in Cuba. 

Inspector-General Losada, of the Spanish forces in 
Cuba, recently issued his official report, says The Med- 
ical News, in which are indicated losses almost without 
precedent in modern times. His report shows that out 
of the 200,000 soldiers sent by Spain to put down the 
insurrection in the island from the beginning of Febru- 
ary, 1895, to the beginning of December of the year 
just terminated, not more than 53,000 (a little over one- 
fourth) are at this moment fit for active service. The 
147,000 are either dead or sent back to the motherland 
ill or wounded. The causes of this unprecedented 
death rate and sick list are (besides casualties in action) 
mainly three : (1) the inappropriateness of the clothing 
furnished to the European troops ; (2) fatigue ; and (3) 
lack of food. The rtport, which does not apparently 
err on the score of reticence, paints a lurid picture of 
military service in the chief Spanish colony. Under 
successive generals the three years' campaign, in spite 
of numberless royalist "victories," leaves Cuba as pre- 
carious a Spanish possession as ever ; while a whole 
generation must intervene before island and mother- 
land alike can recover from the loss of blood, property 
and treasures. 

« in » 

A SHOE POLISHING DEVICE. 

To facilitate putting a high polish on boots and 
shoes, the outfit shown in the engraving has been in- 
vented and patented by Robert F. Burwell, No. 902 
Chapel Street, New Haven, Conn. It comprises a box 
or stand having in its lower portion a drawer for 
brushes, dauber, etc., while in its open top is a foot 
rest, on opposite sides of which are rollers, one end of 
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BUB. WELL'S POLISHING APPARATUS. 

the box having a hinged portion to allow of con- 
veniently removing the rollers. Under the rollers and 
over the rest on which one's boot or shoe is placed ex- 
tends a polishing band having handles at each end, by 
means of which the band may be passed rapidly back 
and forth over the front of the shoe. A second set of 
rollers is journaled in vertical posts on one end of the 
box, the tops of the posts being recessed to contain 
blacking boxes, and a band passed around these rollers 
and around the rear of the shoe is similarly operated 
to polish the heel portion. 
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Good Advice to Boys. 

You are learning a trade. That is a good thing to 
have. It is better than gold. Brings always a pre- 
mium. But to bring a premium, the trade must be 
perfect — no silver plated affair. When you go to learn 
a trade, do so with determination to win. Make up 
your mind what you will be, and be it. Determine in 
your own mind to be a good workman. 

Have pluck and patience. Look out for the interests 
of your employer — thus you will learn to look out for 
your own. Do not wait to be told everything. Re- 
member. Act as though you wish to learn. If you 
have an errand to do, start off like a boy with some 
life. Look about you. See how the best workman in 
the shop does, and copy after him. Learn to do things 
well. Whatever is worth doing at all is worth doing 
well. Never slight your work. Every job you do is 
a sign. If you have done one in ten minutes, see if you 
cannot do the next in nine. Too many boys spoil 
a lifetime by not having patience. They work at a 
trade until they see about one-half of its mysteries and 
then strike for higher wages. Act as if your own in- 
terest and the interest of your employer were the same. 
Good mechanics are the props of society. They are 
those who stick to their trades until they learn them. 
People always speak well of a boy who minds his own 
business, who is willing to work and who seems dis- 
posed to be somebody in time. Learn the whole of 
your trade. — Ex. 



Science Notes. 

Vaticana is the name given to one of the latest as- 
teroids discovered. No. 416, in honor of Father Boc- 
cardi, of the Vatican Observatory, who has computed 
its course. 

Roentgen rays have proved of great assistance to the 
surgeons of the British army in dealing with gunshot 
wounds among the troops engaged in the luckless expe- 
dition on the Indian frontier. 

Oxford University has been obliged to lock up the 
books in the Radcliffe camera., where the reference 
books of the library are kept, owing to so many 
volumes being stolen. The worst offenders are said to 
be undergraduates preparing for examination, and the 
greatest sufferer the department of history. 

The immense balloon hall in the barrack yard of the 
Berlin aeronautical department, where the steerable 
aluminum airship invented by Engineer Schwarz had 
been stored with the sanction of the department up 
to two months ago, is now being torn down, as it has 
been decided not to resume the experiments with the 
Schwarz balloon. — Staats Zeitung. 

High prices are paid for butterflies, and some private 
collections, such as that of the Hon. W. Rothschild at 
Tring, Herts, are said to be worth £100,000 more or less. 
Some New Guinea butterflies have fetched £50 apiece. 
One of the Rothschilds is said to have paid £200 for a 
Papilio, now quite common. The demand for rare 
specimens has led to dishonesty. The insects are dyed 
or else wings from one species are fastened to the bodies 
of other species. 

The map of James Cook, 1778, was the first to bear 
the name " Alaska," which was a corruption of the 
India Al ak shack or " Endless land." The United 
States began to treat with Russia for the acquisition 
of Alaska under Presidents Polk (1845 to 1849) and 
Buchanan (1857 to 1861), and the matter was opened 
again in 1866 by Seward, who was then Secretary of 
State, and closed the transaction on March 31, 1867, 
Russia ceding all claim to Alaska for the considera- 
tion of $7,200,000. 

M. Martel, the well known French cave hunter, has 
explored an "aven" or natural pit, in the limestone of 
the Lozere, France, with remarkable results. After 
descending a vertical shaft for about 200 feet, he found 
an immense hall, sloping downward, and at the lower 
end a " virgin forest " of stalagmites, resembling pine 
and palm trees Many of them are very beautiful, and 
one, over 90 feet in height, reaches nearly to the vault 
of the cavern. Nothing like this forest of stone has 
been observed in any other known cave or pit. 

While almost all the civilized countries of the earth 
have made it a point to assist the important work of 
the international survey of the earth, by joining the 
new association for this purpose, the Argentine Repub- 
lic has refused, according to the Nat. Ztg., to become a 
member. The fact that so rich and large a country as 
the Argentine Republic, with a territory of almost 
3,000,000 square kilometers and a population of more 
than 4,000,000 people, does not want to spend a few 
hundred dollars annually for such an important pro- 
blem has caused great surprise in scientific circles. 

Agostini, the author of the beautiful monograph on 
the Orta Lake, has been occupied since last spring with 
the exploration of the volcanic lakes in the old Latium, 
regarding the depth of which nothing definite was 
known. The result of about 3,000 soundings which 
Agostini has taken in the Bolsena Lake, whose area is 
114 square kilometers, was a maximum depth of 146 
meters; the lake of Mezzano, which is situated west 
thereof, has a depth of 31 meters. The temperature on 
the bottom of the Bolsena Lake was constantly 71 de- 
grees (C. ?) The investigations are being continued on 
the lake of Bracciano, etc. 

Kutscher has succeeded in cultivating the mycelium 
of a fungus from decaying wood, which is strongly 
phosphorescent, thus proving that the luminosity of 
that substance is due to an organized body and not to 
purely chemical causes, as Hartey and De Bary have 
assumed. The mycelium obtained from pine trees ex- 
hibiting the phosphorescent phenomenon was culti- 
vated in decoctions of beech bark and agar-agar, form- 
ing a white brilliantly luminous growth. The fructifi- 
cation of the fungus has not yet been obtained; con- 
sequently its botanical characters cannot be decided. — 
Jour, de Pharm. (6j, vi, 504, after Zeitsch. fur phys. 
Chem. 

We regret to state that the publication of Garden 
and Forest has ceased with the last issue for the year 
1897, which completes the tenth volume. For ten 
years the experiment has been tried of publishing a 
weekly journal devoted to horticulture and forestry 
and absolutely free from all trade influences. This ex- 
periment, which has cost a large amount of time and 
money, has shown conclusively that there are not per- 
sons enough in the United States interested in the sub- 
jects which have been presented in the columns of The 
Garden and Forest to make a journal of this class 
and character self-supporting; therefore, it was wisely 
deemed necessary to suspend the publication, very 
much to the regret of its many friends. 
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THE "MAINE" DISASTEB. 

As we go to press the mystery which envelops the 
" Maine" disaster is as great as ever and the country is 
still anxiously awaiting the verdict of the Court of In- 
quiry. So faithful have the members of the board, 
the survivors of the " Maine," and the divers who are 
at work on the wreck been to the policy of silence 
which has been enjoined by the administration, that 
practically nothing of an authoritative or expert char- 
acter regarding either the cause of the wreck or its 
present condition has been made public. 

Meanwhile, both the administration and Congress 
have been taking all necessary steps to place the coun- 
try in a state of full preparedness for such complica- 
tions as might follow upon the publication of the 
Court of Inquiry's report, if it should prove that the 
" Maine " was blown up by design. Directly and 
opportunely in line with these preparations is the bill 
for the addition of two sorely needed artillery regi- 
ments to the existing force, which is likely to become 
law at an early date. The Assistant Secretary of the 
Navy has recommended the addition of 1,500 men to 
the navy, and the purchase of 100,000 tons of coal and 
its storage at convenient coaling stations, and great 
activity prevails in the arsenals and among the various 
private companies that manufacture war material for 
the government. 

These preparations, however, are in no sense to be 
regarded as "war measures;" they simply indicate a 
determination on the part of the government to bring 
the defenses of the country up to the state of efficiency 
which should distinguish them, even in times of pro- 
found peace. Congress, while lavish in its appropria- 
tions for some purposes, has ever been slow to grant 
money for the defenses of the nation, and it was only 
just before the "Maine" disaster that the House cut 
down the Fortifications Bill by more than one-half. 
The frightful calamity in Havana Harbor and the still 
more frightful horrors which it may possibly precipi- 
tate are stirring up the government to an appreciation 
of the time-worn truism that in time of peace we should 
prepare for war. 

Every effort should be made to raise the " Maine " 
and bring what remains of it to a home port. To 
this end Congress has appropriated $200,000 and a con- 
tract has been made with the Merritt and Chapman 
wrecking companies of this city and the Boston Tow- 
boat Company, by which they are to receive $871 per 
day for the use of their plant and $500 extra for each 
day's work of the powerful floating derrick "Monarch." 
The " Monarch " can lift a dead weight of 260 tons, and 
iscredited with being the largest of its kind afloat. It is 
capable of lifting, unaided, each of the " Maine's " tur- 
rets with its two inclosed 10-inch guns. The combined 
weight of the two guns is about 54 tons and the weight 
of each turret and guns combined will be over 150 tons. 
The after turret will probably be recovered intact, and 
the forward turret, which was immediately above the 
explosion, on account of its enormous strength, is not 
likely to be wrecked beyond repair. 

The terrific force of the explosion can be realized 
from a study of the engravings on our first page, which 
have been prepared from a set of photographs fur- 
nished by our correspondent in Havana. From the 
disposition of the wreckage it is possible to approxi- 
mately determine the location of the explosion and the 
direction in which a part of its disruptive force was 
exerted. By comparing the two illustrations which we 
published Feb. 20 with these of the wreck the reader 
can identify the particular parts of the ship shown in 
each view. Perhaps the most striking are those shown 
in Figs. 1, 2 and 6, which represent the same mass of 
wreckage viewed from different standpoints. In the 
general view of the "Maine" of Feb. 26 he will notice 
the two large boat cranes which stood up amidships, one 
on each side of the superstructure deck at about the 
middle of its length. The long stretch of plating seen in 
Fig. 6 is that portion of the side bulwarks of the super- 
structure deck which extends from the boat crane aft 
on the port side, or the opposite side to that shown in 
our illustration of Feb. 26. The bead, or mould- 
ing, which will be noticed near the water line marks 
the level of the superstructure deck. It will be seen 
that just forward (i. e. , to the left in Fig. 6) of the 
boat crane the plating and the deck line break off 
abruptly, and the forward half of this deck, including 
the pilot house, the conning tower and the captain's 
bridge, is missing. To find it we must look above the 
half of the deck that remains, where it lies bottom up 
with the pilot house, bridge, etc., buried beneath it. 
The deck beams, torn from the side framing of the 
ship but still riveted to the deck, can be plainly seen 
in the various views. From this it is evident that 
whatever may have happened in the hold of the ship, 
the blast was sufficient to tear loose the forward half 
of this deck and fold it back upon itself. 

From the fact that the floor was rolled back toward 
the starboard side of the ship (see Fig. 2) it is probable 
that the explosion occurred on the port bow, or at any 
rate that the rush of gas came chiefly from that quar- 
ter. On the other hand, it may be that the dead weight 
of the forward turret, which was located to starboard, 
mitigated the force of the blast on that side. 



A further evidence of the force of the explosion is 
shown by Fig. 2, where what appears to be the cylindri- 
cal walls and framing which carried the conning tower 
may be seen still attached to the forward (now the 
rear) end of the overturned deck. If this is the case, 
the massive conning tower with its thick steel plating, 
the captain's bridge and the pilot house must have de- 
scribed a great half circle through the air as they were 
lifted up and rolled back to their present position. 
Conspicuous among the mass of wreckage in Fig. 6 is a 
6-inch gun with its gun-shield. This gun, which is now 
lying upside down, must have been blown over with 
the deck from its original position, abreast the pilot 
house and 80 feet distant from its present position. 
The top of the forward smokestack is shown in Fig. 3, 
and it is seen at full length in Fig. 1. The forward mast 
was carried away, and the only visible indication of 
the existence of the forward half of the ship is a few 
disconnected and twisted plates which show above 
water above where the bow of the ship should be. 
The after half of the vessel below water is said to be in- 
tact. The views taken at the stern show the main- 
mast with the United States flag flying in memory of 
the martyred sailors, many of whose bodies are suppos- 
ed to be still entombed beneath it. The elevated 
structure at the extreme after end of the wreck is a 
searchlight platform. There was a similar platform in 
the bow, but this has disappeared. 

The work of the divers has been impeded by the great 
amount of wreckage with which the ship is encumber- 
ed and by the muddy condition of the water. The lat- 
ter is so filthy as to render the electric hand lamps with 
which the divers are provided practically useless, and 
they have to be guided largely by the sense of touch. 
The wreck itself is said to be steadily sinking into the 
soft mud of the harbor bottom, and, taking everything 
into consideration, it looks as though any critical ex- 
amination of the ship's bottom, supposing it still ex- 
ists, would be impossible. 

It has been suggested that a cofferdam should be 
built entirely around the wreck and the water then 
pumped out, thereby enabling the hull to be patched 
up sufficiently to float it. It will be time enough to 
talk of patching the hull when it is clearly ascertained 
if there is sufficient forward hull left to admit of patch- 
ing. Even if there is, it is very doubtful if a line of 
sheet piling could be driven in the surrounding mud, 
which must be strewn with a vast amount of wrecked 
bars and plating. If it should prove that the wreck 
cannot be floated, it is to be hoped that whatever the 
cost may be, the government will not leave a visible 
remnant of our ill-fated ship in the waters of Havana 

Harbor. 

♦ < » > • 

The Punishment of Train Robbers. 

Mr. J. W. Shrague, of The Express Gazette, has 
issued an appeal to Congress in behalf of a national 
law to suppress train robbing and train wrecking. 
The following record of the last eight years forms the 
basis of his argument : 

RECORD OF TRAIN ROBBERIES IN THE UNITED 

STATES. 

Number of 
" hold-ups." 

12 

16 

16 



Year. 

1890 

1891 

1893 

1893 S3 

1894 34 

1895 49 

1896 28 

1897 30 

Total number of trains " held up " in eight years 218 

Total number of people killed 78 

Total number of people injured (shot) 67 

THE RECORD FOR 1897. 

Number of railroad "hold ups "...'..."...... 30 

Number of robbers killed 4 

Number of robbers injured (shot) . .'. 3 

Number of passengers and trainmen killed 4 

Number of passengers and trainmen injured (shot) . 8 

We are all aware that a terrifying total can be made 
up by summarizing statistics on almost any subject, 
and such statistics are dangerous things to play with. 
Here, however, is a record of seventy-eight persons 
killed (which we presume to be correct) as a result of a 
proceeding which is in itself criminal to the last degree. 
Lives may be lost unavoidably (as in the legitimate 
operation of railways), and, beyond doing our best to 
limit the number, we can only deplore them as a neces- 
sary incident of a necessary service. But there is no 
palliating or redeeming feature about the mortality 
caused by train robbers. There have been various 
bills introduced in Congress on the subject, of which 
the Hubbell bill is perhaps the most succinct, compre- 
hensive and satisfactory. It provides, on conviction of 
any person "who shall be by any means or in any 
manner concerned or connected in the offense" (already 
fully defined in the bill), a penalty of "death or impris- 
onment in the penitentiary a,t hard labor for a term of 
not less than ten years." It would be better if it was 
not necessary to provide the alternative of imprison- 
ment and if there could be but one penalty, and that 
penalty death. But, either by the passage of the Hub- 
bell bill or of some measure even more stringent, Con- 
gress should act and as speedily as possible. — Railway 
Age. 



Miscellaneous Notes and Receipts. 

To Remove Ink Spots from Paper. — Shake 20 
grammes of lime chloride with 30 grammes of distilled 
water until dissolved, let stand for some time, pour off 
the clear liquid into a dark (blue) flask and add 5 
grammes of acetic acid to this liquid. In order to re- 
move writing, etc., paint it with the fluid, using a fine 
hair pencil, press with blotting paper and dry. By 
this method erasures are avoided on the paper, which 
is important with documents and other valuable man- 
uscripts. — Das Gewerbe. 

Explosions Caused by Paint mixed with petroleum 
ether are said to have occurred frequently of late in 
England. The admixture of petroleum ether is made 
to hasten the drying of the paint. Aside from the re- 
cent accidents with such paints in the interior of ves- 
sels, attention is called to the fire in former years on 
the man-of-war " Doterel," where 151 persons lost their 
lives. Hence great caution is recommended in employ- 
ing such paints ; in closed rooms their use should be 
entirely prohibited. — Centralbl. d. Bauverwaltg. 

The Heating Capacity of Wood. — Heretofore it was 
generally believed that the heating capacity of hard 
wood was greater than that of soft wood, but this is not 
so. The greatest heating power is possessed by one of 
the softest woods, viz., the linden. Taking its heating 
capacity for the unit, the second best heater is also a soft 
wood — fir with 099 heating power; next follow the elm 
and the pine with 0'98; willow, chestnut, larch, with 
0'97; maple and spruce fir with 0'96 ; black poplar with 
095 ; alder and white birch with 094 only ; then comes 
the hard oak with 092 ; the locust and the white beech 
with 91, and the red beech with 90. Hence hard 
wood heats the least. — Staats Zeitung. 

Priming Coat for Large Oil Paintings which are to 
be Rolled Up. — Take common canvas and prime with 
a mass consisting of 4 parts chalk, 2 parts glue and 1% 
parts alum. The last two substances are dissolved hot, 
and first the glue is stirred in the chalk steeped in 
water, then the alum. After this priming, coat once 
with best white lead, caoutchouc oil, a little turpen- 
tine and litharge, and, when dry, paint on this. The 
ground will neither crack nor peel off if carefully 
treated. A priming coat for oil paintings on paper is 
produced by coating the paper first with glue water, 
and, when dry, once with this and a little white lead. 
No oil painting should be rolled up until it is tho- 
roughly dry. If this has to be done, however, and the 
painting is still a little tacky, moisten clean white 
paper with water and lay it on the painting. But oil 
paintings can never remain entirely clean if rolled up 
before thoroughly dry. 

By the addition of alum the glue is transformed into 
a tough jelly, upon which the basic coat is built. This 
priming would also be suitable for jute decoration. 

Another Process. — The canvas is saturated with 
strong glue water after having been firmly stretched 
upon the wall or the floor. Before this is dry the first 
priming coat is put on, using a rather thick oil paint. 
Naturally the canvas, whose pores are saturated with 
glue water, will not absorb the oil. The glue water 
dries toward the back, and can thus not act injuriously 
upon the oil paint coat. Owing to the immediate ap- 
plication of the oil paint upon the fresh glue, a com- 
bination is created which, in its turn, prevents the 
canvas from hardening on account of the glue. — Maler 
Zeitung. 

Coloring Photographs. — The method described below 
enables even persons who have received no technical 
education in drawing or painting to produce nicely de- 
corated photographs. The photograph to be colored 
must not be mounted on cardboard. It is held against 
the window pane, so that the albumen layer touches the 
glass. This transparent photograph is then hatched on 
the back with a lead pencil,sketching the plainly visible 
outlines of the different parts which are to be painted 
with different colors. Then lay the albumen side of the 
photograph upon a blotter and simply apply the desired 
colors on the back of the picture into the sketched 
contours, which will hardly require much skill. After 
that, prepare a mixture of 10 parts benzine and 1 part 
vaseline, which pour over the photograph, rubbing it 
thoroughly into the paper with the finger. After first 
the back and then the face of the picture have been 
treated in this manner, it has become transparent and 
may be dried with a cloth after one to two hours and 
mounted on cardboard. The colors appear distinctly 
and are well visible. — Technische Mittheilungen filr 
Malerei. 

Long Life of Wood Under Water. — A valuable find 
was brought to light by the dredging engine which is 
at work for deepening the bed of the river Maine, near 
Karlburg. It consisted of six oak trunks, of which the 
largest measured twelve, the others nine, six, etc., 
cubic meters. They were lifted and taken to Lang- 
engrozetten, where they were dragged ashore in the 
presence of a large crow J, of lookers-on. The wood of 
the trunks is black, like ebony, and, according to the 
opinion of a woods and forests assessor, they may have 
been lying in the water from 1,000 to 1,500 years. The 
find represents a considerable value, and will furnish 
excellent wood for inlaying purposes. 
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NEW PRACTICE SHIP FOB THE UNITED STATES 
NAVAL CADETS. 

It is a matter of common observation that the coming 
of steam into the navy has tended to eliminate the old- 
time sailor as he is recorded in the tales of Captain 
Marryat and other popular writers of sea stories. We 
are all of us familiar with the pictures of the old ships- 
of-line and frigates as represented by the Constitution, 
with their towering masts and their vast spread of 
snowy canvas. They were picturesque to the last de- 
gree, and in the work of keeping them in first-class 
order there was at all times abundance of skill and 
plenty of hard work required of the man-of-war's 
man. When the first armored battleships made their 
appearance, they were provided with a full spread of 
sail, and except for its greater length and its single 
row of ports there was little to distinguish the side- 
armored ship of twenty years ago from the wooden 
frigates of an earlier day. With the increasing speed 
and the increased destructive power of the lighter 
guns, naval constructors began to feel the necessity 
of reducing the amount of tophamper carried by the 
ships, and in course of time the three masts gave place 
to two. Even these were in time stripped of their 
yards and running gear, until now the only representa- 
tive of the yards and sticks of an earlier day is a couple 



Hichborn, of the United States navy, and, as will be 
seen from the illustration, she is a beautifully modeled 
ship, with fine lines and a considerable sheer both for- 
ward and aft. She has a high freeboard, and should 
render a good account of herself in stormy weather. 
She will have a total sail spread of about 20,000 square 
feet, and with her easy lines she will undoubtedly 
prove to be a speedy craft. The vessel is to be con- 
structed of steel, and the bottom will be sheathed 
with yellow pine and copper. The captain will have 
special accommodation in the after part of the vessel, 
and there will be accommodation for ten wardroom 
officers, two warrant officers, one hundred and eighty 
cadets and a crew of ninety men. 

It is proposed to make the lower masts and lower 
yards of steel, the balance of yellow pine or spruce. 
The proposed arrangement of battery consists six 4- 
inch rapid fire guns on the gun deck, four 6-pounders 
and two 1-pounders on the spar deck. The boats car- 
ried will be : One 30-foot steam cutter ; one 30-foot 
launch; two 28-foot cutters; one -28 foot whale boat; 
one 28-foot gig whale boat ; one 20-foot dingy. Two 
small boilers are to be supplied to furnish steam for the 
steam windlass, steam pumps, heating and for the 
dynamos, the vessel being wired for electric lighting; 
steam is also to be furnished to the distilling appara- 



that which prevails with us. In it the lips do not 
touch the surface of the person kissed. The nose is 
brought into light contact with the cheek, forehead 
or hand ; the breath is drawn slowly through the 
nostrils, and the act ends with a slight smack of the 
lips. The Chinese consider our mode of kissing full of 
coarse suggestiveness, and our writers regard their 
method with equal disdain. 

Darwin and other naturalists have attempted to 
trace back the kiss to the act of the lower animals 
who seize their prey with their teeth, etc. An inter- 
esting recent study of the subject is by M. Paul d'Enjoy 
in the Bulletin of the Paris Anthropological Society, 
vol. viii, No. 2. — Dr. Daniel G. Brinton in Science. 



Celestine, 

There was a production of 40 tons of celestine in the 
United States in 1897, this having come from Put-in- 
Bay, Ohio, where there is said to be a vein of the min- 
eral 6 feet in width, says The Engineering and Mining 
Journal. The existence of this mineral at numerous 
localities in the United States has been known for a 
long time. Dana describes its occurrence in the lime- 
stones about Lake Huron; at Drummond Island, 
Strontian Island and Put-in-Bay, Lake Erie ; at Chau 




NEW PRACTICE SHIP FOR UNITED STATES NAVAL CADETS-DISPLACEMENT 1,195 TONS, SAILSPREAD, 20,000 SQUARE FEET. 



of straight steel towers to which the name of mast is 
still given, perhaps by way of courtesy. As a conse- 
quence of these changes, there has been a deterioration 
in the seamanship of the average Jack Tar as com- 
pared with his predecessor in the days of the sailing 
frigate and the three-decker. 

It is realized that in order to give our officers the full- 
est possible training for their duties, it will be of great 
advantage to the navy to possess a training ship which 
will be fully equipped with sail power. In his last 
annual report Captain P. H. Cooper, superintendent 
of the Naval Academy, says : " It is entirely useless 
to argue that sufficiently good seamen can be made on 
board the steamers or auxiliary steamers, for there is 
an education of the nerves and brain and the habit of 
command which can only be inculcated in the same 
school which has reared the greatest naval commanders 
the world has seen, and that school has been the sail- 
ing ship. I cannot urge too strongly my former re- 
commendation that Congress be urged to authorize 
the building of two moderate sized composite sailing 
vessel?, which should be supplemented by two small 
brigs for stationary work. " 

We present in this issue a view of the practice sail- 
ing ship which, in response to the foregoing recom- 
mendation, is being constructed for the use of the 
cadets at the United States Naval Academy, Annapo- 
lis, Md. The ship was designed by Chief Constructor 



tus and refrigerating plant. General dimensions : 
Length on water line, 175 feet ; breadth at water line, 
37 feet ; draught, forward, 15 feet 6 inches ; draught, aft, 
17 feet 6 inches ; draught, mean, 16 feet 6 inches ; and 
displacement about 1,195 tons. The vessel is to cost 
about $141,000. 

Those of our readers who are familiar with the rig of 
a modern ship will notice that the practice ship carries 
single topsails in place of the customary double yards. 
This is done with a view to giving her crew of cadets 
as much exercise as possible, for, of course, the heavy 
single topsail with three reefs will give the youngsters 
more work to do than would the lighter double top- 
sails with only one reef, especially when the winds 
blow high. 



m i i i m 



The Ethnology of Kissing;. 

The kiss was unknown, I think, among the aboriginal 
tribes of America and of Central Africa. From the 
most ancient times, however, it has been familiar to 
the Asiatic and European races. The Latins divided 
it into three forms — the osculum, the basium and the 
suavium ; the first being the kiss of friendship and re- 
spect, the second of ceremony and the third of love. 
The Semites always knew the kiss, and Job speaks of 
it as part of the sacred rites, as it is to-day in the 
Roman Church. 

The Mongolian kiss, however, is not the same as 



niont Bay, Lake Ontario ; and at Schoharie and Lock- 

; port, N. Y. A blue fibrous celestite is found at Bell's 
Mills, Blair County, Pa. In fact, the localities where 

j specimens of this mineral may be found would make a 
long list. There are deposits in the vicinity of Burnet, 

| Texas, which are said to be sufficiently large to be 
workable. The slight value of the crude mineral, how- 

i ever, would prevent its exploitation in a remote locali- 
ty. The large vein in Put-in-Bay, Ohio, mentioned 

] above, was discovered in 1893 by a German geologist, 
who found the mineral in crevices around the shores, 
and subsequently sank a shaft near the center of the 
island, directly opposite the Perry Cave. It is said 
that the 40 tons of mineral referred to were shipped to 
Germany. Pure celestine, or celestite, is sulphate of 
strontium, containing 56'4 per cent strontia and 436 
per cent sulphuric anhydride, but it is usually associ- 
ated with calcium (calciocelestite) or with barium (ba- 
rytocelestite). It is analogous to barytes, and, like the 
latter, has a high specific gravity, this ranging from 
395 to 3'97. It is used for the preparation of nitrate of 
strontium (red fire), as a pigment like barytes, and in 
beet sugar refining, the most of the mineral being con- 
sumed probably in the last direction. The market 
value of celestine is very low, probably not in excess of 
$2.50 per long ton, ex ship at Liverpool or Antwerp. 
There is a production exceeding 8,000 tons of celestine 
per annum in England. 
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THE KLONDIKE BELIEF EXPEDITION. 

The "Manitoban," of the Allan line, from Bosekop, 
Arctic Lapland, arrived at New York on Sunday, Feb- 
ruary 27, the trip occupying twenty-four days. The 
steamer brought the Lapland Reindeer Yukon Relief 
Expedition, which is in charge of Dr. Sheldon Jackson, 
who introduced the first domestic reindeer into Alaska 
and who, under the auspices of the federal govern- 
ment, is about to place the first 
colony of Lapp settlers in Alaski. 
The expedition was planned by the 
War Department for the relief oi 
the miners in the Klondike country, 
but since the arrival of the expedi- 
tion it has been decided to abandon 
the intended relief, owing to the 
fact that the conditions on the 
Yukon have changed so as to render 
the expedition unnecessary. The 
result is that the reindeer brought 
by the steamer will be sold, and it 
is expected that the amount re- 
ceived will be sufficient to reim- 
burse the department. The de- 
cision of the officials does not 
affect in any way the sending of 
the northern immigrants to Alaska. 

The " Manitoban " brought a 
unique cargo, the first of its kind 
ever imported into the United 
States. It consisted of 113 immi- 
grants, 537 reindeer, 418 reindeer 
sleds, 511 sets of reindeer harness 
and between 3,000 and 4,000 bags 
of moss for feeding the reindeer 
en route. The immigrants consist 
of 42 Lapp, 10 Finn and 15 Nor- 
wegian herders and drivers and 
their families, making a party of 
68 men, 19 women and 26 children. 
Each of the three nationalities has 
a celebrity. Samuel Johannesan Balto is a Lapp who 
crossed Greenland with Nansen and wears a silver 
medal conferred on him by King Oscar II., Olaf Paul- 
sen is a Norwegian who boasts of three prizes received 
from King Oscar for skill in rifle shooting, and Johan 
Petter Stalogargo is a Finn who has the distinction of 
having been the northernmost mail carrier in the 
world, having for eight years carried the mail on his 
back to North Cape, Norway. 

The " Manitoban " had rough weather, but the rein- 
deer stood it well and did not appear to be incon- 
venienced by the rolling of the ship. They were car- 
ried in pens built on the upper and first decks between 
the amidships superstructure and the poop. Many of 
the reindeer were in a pitiable plight when they 
reached New York, owing to the fact that they were 
dehorned at sea, so that they would not injure each 
other, themselves or their driver. Some 
of their heads were still bleeding when 
they were put in the cattle cars to 
carry them to their Western home. 

The reindeer sleds are built of light, 
thin wood and are much the form of 
the forward half of a canoe, only 
decked over for about two-thirds of 
their total length of about seven feet ; 
from 300 to 400 pounds make a sled 
load and ten sleds make a team, nine 
being loaded with goods and one 
being occupied by the driver. Each 
sled is drawn by one reindeer, whose 
harness consists of a rawhide thong 
about the neck with a single trace 
running between the foreleg, so that 
the animal pulls a bit sidewise and 
does not step into its tracks twice, 
as it would if it pulled straight 
ahead. The driver, who rides in the 
first sled in a reindeer caravan, drives 
with reins tied to the steed's horns. 
The other animals are tethered each to 
the rear of a sled and in front of another. 
The reindeer are very useful in coun- 
tries where summer thaws leave a 
muddy trail, as their hoofs are large 
and flat and spread out when the 
foot is planted, so they scarcely sink 
in the lightest snow or the softest 
ooze. The large supply of Arctic moss 
brought with the reindeer will be 
more than sufficient to feed them 
during the entire trip to Dyea, and 
there is found a day's journey inland 
from that place a moss which the rein- 
deer can eat. In the Scientific 
American for September 4, 1897, is an 
interesting article entitled "The Alas- 
kan Reindeer — The Camel of the 
North," to which our readers are re- 
ferred for interesting particulars re- 
garding this hardy and useful animal. 
The emigrants stood the trip far 



worse than the reindeer and suffered a good deal 
from seasickness. Notwithstanding the condition 
of their lives and their nomadic habits, the rein- 
deer herders and drivers are not stupid and are 
remarkably domestic. They insist upon taking their 
families with them when they make a permanent 
move, and generally, when any number move to- 
gether, they insist upon taking the minister with 




TAKING REINDEER TO THE CARS. 



them, but in this instance they did not do so. They 
nearly all read and write and as a rule are good 
Lutherans. Some of the Laplanders dress partly in 
European dress ; these were easily distinguished from 
the crew and helpers by their heavy leather moccasins 
and the long ugly looking sheath knives that hung 
from their belts, no less than by their facial character- 
istics. The majority were fully dressed in their gay 
native costume, the outer garment being a great fur 
coat heavily trimmed about the cuffs and collars with 
bright red, blue and yellow flannel and fringed about 
the skirt with the same material. They wore tightly 
fitting fur trousers and decorated leather moccasins 
topped with bright wool or flannel bands. Their hats 
were of various shapes, materials and colors ; some 
wore fur caps with elongated ear laps that hung over 
their shoulders. Others wore knitted wool or cloth 



caps, but the popular headdress seemed to be a four 
cornered cap made of bright colored cloth, with a tassel 
attached to each corner. These caps were filled with 
moss. A few of the men were dressed in dark blue 
cloth clothes cut after the style of the fur blouse, and 
kilts trimmed with red braid. The women were dress- 
ed so nearly like the men that it needed a careful glance 
to distinguish them. A particular feature of their 
dress seemed to be the kilt, but 
some of the men also wore kilts 
which confused the spectator. The 
women wore heavy brass and silver 
finger rings with bangles. The 
men were generally undersized ac- 
cording to the American standard, 
the Lapps being larger than the 
Norwegians and smaller than the 
Russian Finns, but they were nil 
wiry, close knit fellows, and seemed 
to be capable of standing a great 
deal of hardship. The women did 
not show their age ; the blue eyed 
women fifty years of age do not 
look more than thirty years old, 
and there was an absence of wrin- 
kles and gray hair. 

Our engravings show the rein- 
deer on their way from the pens at 
the Pennsylvania Railroad stock- 
yards in Jersey City to the train 
and a group of Laplanders on the 
steps of the car just prior to their 
departure for the West on March 
1. The party was shipped by a 
special train made up of thirty 
| stock cars of approved design, th< 
train moving in two sections. T\v 
tourist cars, a cooking car, three 
baggage cars, complete the trains. 
It is the intention of the drivers 
to stop at Dyea, Alaska, until two 
or three round trips are made into the Klondike 
country. It is believed that the reindeer can be sold 
to good advantage in Alaska and that the drivers can 
obtain very remunerative wages. 




GROUP OF LAPPS BOUND FOR THE KLONDIKE. 



Roman Circular monuments. 

The circular form was a favorite one with the Romans 
for their sepulchral structures of a more pretending 
class than ordinary. It will be sufficient here merely 
to mention those in honor of Augustus and Hadrian. 
The Tomb of Csecilia Metella is a low cylinder, the 
height being only 62 feet, while the diameter is 90. and 
it may be considered as n.early solid, the chamber or 
cella being no more than 19 feet in diameter. This 
cylindrical mass is raised upon a square substructure, 
which combination of the two forms is productive of 
agreeable contrast, and it was accordingly frequently 
resorted to. The Tomb of Plautius 
Sylvanus, near Tivoli, consists also of 
a short cylindrical substructure on a 
square basement, but is otherwise of 
peculiar design, one side of that stereo- 
bate being carried up so as to form a 
sort of low screen or frontispiece, deco- 
rated with six half-columns and five 
upright tablets with inscriptions be- 
tween them. The Tomb of Munatius 
Plancus, at Gaeta, is a simple, circular 
structure of low proportions, the height 
not exceeding the diameter, and there- 
fore hardly to be called a tower, not- 
withstanding that it is now popularly 
called Roland's or Orlando's Tower. 
Of quite different character and design 
from any of the preceding ones is the 
ancient Roman sepulchral monument 
at St. Remi, which consists of three 
stages — the first a square stereobate 
raised on gradini and entirely covered 
on each side with sculptures in relief ; 
the next is also square, with an at- 
tached fluted Corinthian angle and an 
open arch on each side, and the upper- 
most is a Corinthian rotunda, forming 
an open or monopteral temple (i. e., 
without any cella), the center of which 
is occupied by two statues. As in- 
stances of other combinations we may 
briefly refer to what is called the Tomb 
of Virgil, near Naples, consisting of a 
square substructure surmounted by a 
conical one ; to the Roman monument 
at Constantine, in Africa, conjectured 
to have been a cenotaph in honor of 
Constantine, the lower portion of 
which is a cylindrical structure sur- 
rounded by a peristyle of twenty four 
Doric columns and carried up as a 
lofty cone in receding courses or 
gradini, leaving at its summit a plat- 
form for an equestrian statue. — The 
Architect. 
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Acetylene Notes. hours. They say that for analytical purposes the car- 

The Progressive Age of recent date had an interest- bide should not be powdered ; the weight goes wrong 

ing collection of notes on acetylene which we reprint, on account of the absorption of moisture from the air, 

Interesting tests, says The Gas Engineer's Magazine, and for the same reason there is a loss of gas. But 

Nov. 10, 1897, concerning the combustion of acetylene when compact lumps are used, the lime formed tends 

and air mixtures, have been made by Le Chatelier, of I to shelter some of the carbide from the water if the 

Paris. He has found that a mixture containing less lumps be immersed ; whereas, when the water is slowly 



than 77 per cent of acetylene burned with a yellow 
flame, the brightness increasing with increasing acety- 
lene contents. The combustion was perfect. A mix- 
ture containing above 7'7 per cent and up to 17'3 per 
cent of acetylene burned with a blue flame, the pro- 
duct of combustion being, besides water and. carbonic 
acid, carbonic oxide and hydrogen. With contents of 
173 per cent a part of the mixture already remains un- 
conibusted, and carbon is separated, the separation at 
25 per cent taking place in the form of a dense, black 
vapor. With acetylene contents up to 57 per cent the 
mixtures remain explosible. Explosibility commences 
with 2 7 per cent, while a coal-gas and air mixture re- 
quires at least a gas content of 8'1 per cent in order to 
be explosible. Acetylene ignites much easier than 



dropped on the lumps, each drop is partly blown off in 
steam and cracks the carbide, which thus becomes so 
porous that the decomposition is complete. 

The American Druggist and Pharmaceutical Record, 
under the head of "Tariff Problems Considered," says 
the Treasury Department will send out a special agent 
to make an investigation of the value and market 
price of calcium carbide. This article is used in the 
manufacture of acetylene gas, a product which is now 
being extensively exploited by a large syndicate, 
which controls the patents under which it is manufac- 
tured. The tariff law levies an ad valorem duty on 
this product, and as it has been brought in at several 
ports, collectors have varied more than 200 per cent 
in their valuations ; but in all cases have materially 



other gases, even oxygen, its igniting temperature be- exceeded the invoice valuation. The company con- 
ing about 500° C. The theoretical heat development J trolling the patents have an important interest in 
for acetylene, burning in air, is 2,400° C, that of coal ! keeping the apparent cost of the article as low as pos- 
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gas 1,900°. The separation of carbon is avoided by 
combustion under pressure out of small openings, or 
better by mixing the gas with its own or the double 
volume of air, without injury to its illuminating effect. 
The use of from 10to20 per cent of oxygen is for this 
purpose preferable to the admixture of air. 

In passing pure cold acetylene saturated with CC1< 
vapors into a flask cooled to 0° C, Messrs. Porcrand 
and Sully Thomas (Coniptes Rendus, vol. 125, p. 109) 
found among the fragments of ice in the flask which 
was under a low pressure some crystalline white flakes 
such as are produced by H 2 S under the same condi- 
tions. Above 5° Cent, these bodies decompose and 
give off acetylene freely. The flakes referred to are 
a mixed hydrate of acetylene and CCU. We can ob- 
tain the same hydrates by replacing CCU by CHC1 3 , 
C V H,CI 3 , CHJ, CHBr 3 , etc. By replacing CH, by 
CjH4, C0 2 or SOs we obtain similar crystals which are 
stable above 0° C. These also decompose with efferves- 
cence'and give off the gas which produced them ; they 
are more stable than simply hydrates of these gases. 

Moissan and Etard found (Annales de Chimie et de 
Physique, November, 1897) that when pure thorium 
oxide was heated with carbon in an electric furnace, 
a carbide of thoriu n was easily produced having 
a formula C 2 Th. This compound in presence of cold 
water produced a mixture of gaseous carbides contain- 
ing acetylene, methane, ethylene and hydrogen. Liquid 
and solid carbides were also- produced. Five different 
samples gave the following precentage results : 

l 

Acetylene 14-49 

Ethylene, etc 3 81 

Methane 38 47 

Hydrogen 43-34 

The first three samples were from a melted mass of 
carbide, while the two last were from pure crystallized 
thorium carbide. 

Calcium Carbide Works at Geneva. — The authori- 
ties at Geneva, Switzerland, who control the electric 
light plant situated at Vernier, have decided to utilize 
the idle hours of their plant for the manufacture of 
calcium carbide. The dynamos are driven by tur- 
bines operated by abundant water power. In order to 
reduce manual labor charges as much as possible the 
pulverizing of the coke, mixing the lime and carbon 
and other operations are performed mechanically. 
From the time the crude material is received until it 
comes from the furnace but one ma i's labor is required, 
most of the operations being automatic. They pay 
special attention to the use of good material and to 
the attaining of a good product which will be sought 
after for the production of acetylene for car lighting 
where a pure quality is especially required. The coke 
used contains but 5 per cent of ash. The lime is very 
pure, containing 99 to 995 per cent of calcium oxide. 
Each furnace will take 500 horse power (6,000 amperes 
at 57 volts). They are probably the largest used for 
the manufacture of calcium carbide. The furnace is a 
large cylindrical crucible 59 inches in diameter and 32 
inches high. The electrode is made of compressed car- 
bon in six pieces, eacli fiO inches long, 52 by 9'2 inches 
in section. The weight of the six carbons is over 858 
pounds, and the total section is 287 square inches. 
The crucible is fed from above by iron chutes. The 
daily production will be six tons, but this can easily 
be increased. The works seem to have been established 
under the most favorable conditions as regards power 
and installation, and propose to turn out a first-class 
product only. 

Two Vienna chemists, Dr. Fuchs and Dr. Schiff, find 
that when acetylene gas is passed over water covered 
with a layer of olive oil there is at first absorption of 
the gas by the oil to the extent of 48 per cent by vol- 
ume, and that the saturated oil then, standing on 
fresh water, only allows absorption by the water to 
the extent of from 1*5 to 2 per cent by volume in three 



the electric motor. The lifting of a sluice against a 
difference in level of 6'5 feet requires about eight tons ; 
it is done within one minute. The capstans claim 
more power still. The dimensions of the actual cen- 
tral power station allow of the simultaneous motion 
of two parts, for instance, two gates or two sluices. The 
height to which the latter have been raised is indi- 
cated on the switch board. The electric motors and 
switchboard come from the Elektricitats Gesellschaft, 
late Schuckert & Company, of Nurnberg. The illu- 
mination is effected by means of 12 arc lights and 300 
incandescence lamps ; groups of the latter are used for 
flash effects. The primary power is supplied by a tem- 
porary plant, comprising two steam engines of 25 and 
90 horse power and three dynamos. The permanent 
plant will be provided with a large battery of accumu- 
lators, which will act as a powerful reserve. 



sible, as they are disposing of royalties in nearly all 
the States and the economy of production necessarily 
depends upon the cost of the raw material. In view 
of the limited supply and circumscribed market, the 
department sees no way of ascertaining the value of 
the article without a special investigation. 

Some experiments on the use of acetylene in signal- 
ing lamps have recently been made by Mr. A. E. Mun- 
by. Such good results have been obtained with the 
primitive apparatus employed that it- seems well 
worth considering whether acetylene could not take 
the place of the lime light where portability is an ob- 
ject. The apparatus consists of a 5-ounce bottle 
carrying a two-hole rubber cork. Water drips on the 
carbide from a wide glass tube holding about 2)4 
ounces, and furnished with a connection of rubber 
tube and a screw clamp to act as regulator. The 
gas escapes from a straight tube to the lamp, being 
trapped on the way by a wider piece of tube, into 
which the smaller tubes are corked at each end. The 
gas tube enters the lamp through the base, and the 
gas burns from an ordinary 0000 Bray. The generator 
weighs when charged one pound, and after two min- 
utes will give a steady light for thirty or forty minutes. 
Of course, for permanent work, the generator would 
have to be arranged in metal. Even then it would 
probably be the lightest gas-supplying arrangement 
for the illumination yet produced. 

Tlie Current Supplement. 

The current Supplement, No. 1158, contains a num- 
ber of articles of more than usual interest. Perhaps 
the most remarkable is the one relating to the Cruci- 
fixion, which has just been discovered by Prof. Maruc- 
chi on the walls of the Palace of Tiberius, on the 
Palatine Hill, Rome. A fac-simile reproduction is 
given of the "graffito" which is believed to have been 
scratched on the wall by a Roman soldier who was 
present at the Crucifixion. 

" How a Ship is Built" is the subject of a long arti- 
cle describing the process of building ships in Ger- 
many and is illustrated by eight engravings. Those of 
our readers who are interested in rotary engines will 
find two important articles, " Hult's Rotary Engine" 
and "Reversing Steam Turbines ;" the latter describes 
the latest improvements in the Parsons turbine. They 
are both fully illustrated with sectional views. 

"Black Print Processes'' describes in great detail the 
method of making black print copies of drawings. 
"Instinct and Intelligence in Animals" is another 
paper of great interest. "An Electric Curve Tracer," 
by Prof. Edward B. Rosa, Ph.D., describes an ingeni 
ous apparatus for delineating the forms and phases of 
periodic electric quantities. It is very fully illustrated. 
For a complete table of contents of this number of the 
Supplement, the reader is referred to page 162. 

Electric Working of the Ymuldeil Locks. 

Ymuiden is the North Sea entrance of the ship canal 
which joins Amsterdam in a straight line to the sea. 
The installation was completed this March, 1897, says 
The Trade Journals Review. A gate, turning in 39 feet 
of water, can be opened against a wind exercising a 
pressure of 20 kilogrammes per square meter (4 pounds 
per square foot) by a motor of 45 Iiorse power. The 
cables for the electric motors, lamps and signal wires 
are placed in three conduits made in the bottom of the 
lock chambers. Each groove contains 15 cables of Fel- 
ten and Guillaume, all insulated with okonite and 
rubber, two lead sheaths and a fourfold iron armor. 
The locks have three heads, each head being fitted 
with four gates, four sluices and four capstans. Each 
of these gates, sluices, etc., is worked by its own elec- 
tric motor, but the motors are grouped together. 

The gates are moved by hydraulic rams guided on 
rollers, and four chains carried over sheaves and a 
drum ; the latter is actuated by means of a worm.from 



Ocean and High Altitude Health Resorts.* 

Recent knowledge of microbic life, as related to the 
purity of the atmosphere, justifies the inference that 
the benefit to consumptives derived from sea voyages or 
from resort to high altitudes is independent alike of 
the extreme density and moisture of the ocean atmo- 
sphere in the one case and of the rarefaction and dry- 
ness of the air in the other. In both cases the air is 
inimical to tubercle bacilli, as it is also inimical to 
other bacilli— indeed, to all microbic life. And, bar- 
ring the preventable conditions of a foul bilge and 
inadequate ventilation of staterooms and other sleep- 
ing quarters on board ship ; close bedrooms, defective 
house drainage, unhealthful surroundings and dust — 
barring these conditions respectively, ocean atmo- 
sphere and high altitude are alike propitious and com- 
mendable to persons afflicted with or predisposed to 
pulmonary consumption. 

Ocean air, however, it should be understood, is not 
the air of the seacoast, but of the open sea, sufficiently 
distant from the land to be free from all contamina- 
tion. It is more equable and, in corresponding lati- 
tudes, excepting the tropics, warmer than over the 
land ; and within the tropics, though warm, is never 
sultry, as it is at the same degree of temperature on 
the land, nor is the temperature so high. In the 
tropics the range of the thermometer at sea is from 72° 
to 84° F., and rarely as high as 86° F. at midday. The 
mean relative humidity is about 735 per cent (100 
representing complete saturation). The humidity is 
usually a little greater in the night than during the 
day, but commonly is less at all times than that of the 
air of seacoast places. 

Besides the excess of moisture, as compared with 
that of the land distant from the seacoast, the ocean 
air always contains some sea salt, although, excepting 
in the trade winds or in gales, in infinitesimal quantity ; 
never in such excess, even in the trade winds or gales, 
as to be otherwise than a healthful stimulus to respira- 
tion. 

It also possesses properties beneficial to certain speci- 
fic diseases. 
The special advantages of an ocean atmosphere are : 
1 Its entire freedom from the dust common to do- 
mestic conditions — particles of tissue wastes of all sorts, 
hair, straw, feathers, cobwebs, insects, dried sputa, 
etc. ; from traffic dust — the wear of travel and friction ; 
from all insoluble and irritating grit wafted from paved 
streets, houses, walls, dusty roads or sandy plains. It 
is air, in short, that contains a maximum of the ele- 
ments essential to life and health and a minimum only 
or none at all of the deleterious substances always float- 
ing, in greater or lesser degree, in the lower stratum of 
the atmosphere over the land. 

2. Complete change of scene and rest ; relief from all 
sources of excitement and worry — newspapers, tele- 
grams, messenger boys, letters, expectations, and all 
sorts of indescribable turmoil. And the passing 
breeze is not from just over the marsh or stagnant 
pond, nor is it from the malodorous tenement house 
district ; it bears no foul emanations and no disease 
germs. Every breath of it is brand new, and when ex- 
haled it never hovers round to taint the next inspira- 
tion, but is wafted away and speedily transformed 
into the purer elements of the atmosphere. 

Thus inhaled throughout the day, the pure, soft air 
soothes the nerveo, invigorates the functions, promotes 
sleepiness and welcomes repose. Sound slumber super- 
venes, and with no business appointments to be met, 
abundant time is taken for breakfast, dinner and 
supper— with an invigorated appetite and improved 
digestion. 

The invalids to whom an ocean atmosphere is most 
commendable are pointed out by that which is just 
above stated — consumptives in the incipient stage and 
persons predisposed to consumption ; persons of scro- 
fulous diathesis; persons afflicted with nervous com- 
plaints — not organic nervous diseases, but the easily 
recognized conditions of overwork, though often (inde- 
finable, the result of physical or mental nervous strain, 
anxiety, worry, irritability, debility, nervous break 
down, insomnia; and persons afflicted with chronic 
nephritis. — The Sanitarian. 

' Winter Health Resorts."— Medical Record, November 



* Abstract from 

27..1B97. 
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SOKE RECENTLY OBSERVED SUN SPOTS. 

To the Editor of the Scientific American : 

I inclose a sketch of a large group of sun spots as seen 
on February 13, 18i)8, 12 M. The group was visible to 
the naked eye as a black dot near the center of the 
disk. A severe storm obscured the sun until Friday, 
February 18, when the group was found to have 
changed. The largest spot, that on the right in the 
sketch, had split into four. The appearance of such a 
large group at this time of solar in- 
activity is interesting, in view of 
the severe storms now raging 
throughout the Northern States. 
L. H. Horner. 
University of Maine, Orono, Me. 



a peak in the mountains of Carrara into the sem- 
blance of a giant ; fortunately, the scheme was not 
carried out. 

St. Christopher, the colossus par excellence of the 
middle ages, soon became degraded to the proportions 
of a local saint, patrons insisted on the artists affecting 
the colossal, and the Polyphemes of the Villa Madama 
of Giulio Romano and his giants of the palace of TG at 
Mantua, and last, but not least, Giovanni Bologna's 



England's Book Output. 

The Publishers' Circular says 
that the output of books during 
the past year was larger by some 
1,400 tomes than in 1896. In theolo- 
gy there is a rise of about 100 books, 
and in education 160, while poli- 
tics and commerce show the nota- 
ble augmentation of 300 books. 
While the demand for light reading 
also grows, the total increase in fic- 
tion is not so great as was expected. 
Travels and poetry are much the 
same as last year. The total num- 
ber of books and new editions published in the past 
twelve months is 6,573. The smallest number is on law, 
140, and the largest is novels, 2,677. There is revived 
interest in theology, while the arts and sciences show 
a falling off. 




THE "APENNINO" OF GIOVANNI BOLOGNA. 

About nine miles from the Porta San Gallo, of Flor- 
ence, on the road to Bologna, are the remains of the 
Villa of Pratolino, built in 1569, by Francesco de' 
Medici, son of Duke Cosimo I., from the designs of 
Bernardo Buontalenti, for the reception of Bianca 
Capello the Venetian. It was her favorite place of 
residence, and here she devoted herself to magic and 
the composition of philters. After her death a room 
was shown where it was said she used to distill a cos- 
metic from the bodies of newly born infants ; of course 
this is improbable, but an old Italian villa would lack 
interest in the eyes of the country folk if it did not 
have some legend attributing horrible crimes to the 
former occupants. As the home of Bianca Capello, 
Pratolino was ex- 
tolled even by the 
poet Tasso. The 
villa has long 
been in ruins and 
the park is now a 
great picnic resort 
of the Florentines 
who are out for a 
h ol i day , and 
about the only 
relic of former 
splendor is the 
colossal crouching 
figure of stucco, 
62 feet high, re- 
present ing the 
"Genius of the 
Apennines " and 
very generally at- 
tributed to Gio- 
vanni Bologna. 

D u ri n g the 
golden age of the 
Italian Renais- 
sance, there were 
already many 
signs of deca- 
dence. Painters 
and sculptors 
made abstract 
and incoherent 
works. They were 
constantly striv- 
ing after the co- 
lossal and the ef- 
fects of trompe 
d'ceil, until at last 
they became im- 
provisators, and 
the excessive fa- 
cility of the cin- 
quecentists react- 
ed unfavorably as regards, not the quantity, but 
the quality of their work. Collabora'ion was abused, 
leading the really great men to become merely what 
in music would be called an "impresario," and, 
finally, nothing was left but a great army of medio- 
crities, who only assisted in the downfall of public taste. 
This straining after the unnatural and the grotesque 
really dates from the time of Raphael and Michelan- 
gelo. The latter even considered the idea of shaping 



SOME RECENTLY OBSERVED SUN SPOTS. 

giant, are examples of the result of this longing for the 
immense. 

Giovanni Bologna was not an Italian, but was born 
at Douai, in 1530. This city was then a part of the 
Low Countries and therefore he is sometimes known as 
"II Fiammingo." He early went to Rome to study 
sculpture and afterward stopped in Florence, where, 
enjoying the friendship of Bernardo Vecchietti, the 
goldsmith and bronze caster, and the patronage of 
Francesco de' Medici, he made rapid strides in his art 
and soon he was known as the creator of masterpieces. 
He died in 1608 and is buried in the church of the An- 
nunziato at Florence. 

We need only concern ourselves with the "Apen- 
nino," or " Jupiter Pluvius" as it is often called. The 
statue is unfortunately in a ruinous condition ; it is 
placed at the end of the terrace and faces the villa. If 
the giant were suddenly to be endowed with life, when 
he rose, like Rip Van Winkle, from his long sleep of 
four hundred years, he would be 104 feet tall. The 
god crouches, grasping the rock with one hand, while 



execution of the colossus for the petty sovereign and his 
favorite he demonstrated his ability to grasp the large 
and monumental as well as the small work of the gold- 
smith's shop. 

♦ < • ■ ♦ 

Pitchers In Plants. 

Prof. S. H. Vines gives a useful resume' of the present 
state of our knowledge of the structure and function of 
pitchers in plants. The known examples belong to 
the orders Sarraceniace®, Nepen- 
thaceffi, Asclepiadacese, Saxifraga- 
cese and Lentibulariaceae, with 
which may also be associated the 
underground scales of Lathrsea 
(Scrophulariaces). In the great 
majority of cases these structures 
are traps for insects; while others 
have apparently no such function. 
Among insect traps, the greater 
number (Sarraceniaces, Genlisia, 
Utricularia) appear to be incapable 
of digesting the insects which they 
capture, absorbing only the pro- 
ducts of the decomposition caused 
by micro-organisms; these therefore 
are not correctly termed carnivor- 
ous plants. The pitcher of the va- 
rious species of Nepenthes, and 
possibly also that of Cephalotus 
(SaxifragaceaV), undoubtedly se- 
cretes a digestive enzyme. When pitchers are not in- 
sect traps, they have some function in connection 
with the supply of water to the plant ; either reliev- 
ing it of an excess of water which it may have ab- 
sorbed,]or storing it up for future use. — Journ. R. Hoi t. 
Soc, 1897. 




GIOVANNI BOLOGNA'S COLOSSAL STATUE CALLED THE ' APENNINO " AT PRATOLINO 

with the other he presses a point of rock above the 
head of a marine monster, which is still readily dis- 
tinguishable notwithstanding its dilapidated condition. 
The hair and the beard of the colossus descend like 
stalactites on his shoulders and breast. It is necessary 
to be architect as well as sculptor to execute a work of 
this kind, and Giovanni Bologna shows that he was a 
great artisan and artist in constructing so solidly and 
in such just proportion this prodigious work. In the 



The New Appraisers' Stores at New York. 

The Appraisers' Stores at Washington and Laight 
Streets, New York City, which have cost about 
$3,000,000, will be ready for occupancy on April 23. The 
work was begun on the Stores in 1890 and the im- 
mense building is now practically complete. It is the 
most convenient building in this country and occupies 
an entire block. It is ten stories high and is equipped 
with every known device for easy and speedy handling 
of goods. In the center of the structure are ten freight 
elevators, with a lifting capacity of 84,000 pounds. 
These elevators are reached by a driveway with an en- 
trance and exit, so that the trucks can load, unload 
and leave the building without turning around and 

without getting 
in each other's 
way. All goods 
will be received 
on the ground 
floor, which is 
equipped with 
trolleys, cranes, 
hoisting blocks, 
etc. The build- 
ing, having light 
o n every side, 
gives the best pos- 
sible opportunity 
for exami n i n g 
goods and deter- 
mining the quali- 
ty. There are over 
a hundred tele- 
phones in the 
building and 
pneumatic tubes 
facilitate the de- 
livery of messages 
to every part of 
the building:. 
There are over 
three miles of 
corridors in the 
great structure. 
Splendid vaults 
are provided for 
the storage of 
valuable goods 
such as jewels. 
The building has 
many special fea- 
tures, such as a 
cold storage room 
of 3,000 square 
feet for tobacco 
seized or held for 
an adjustment of 
duty. The laboratory occupies two ides of the top 
floor and in it all the chemical tests will be made. It 
is believed to be the largest commercial laboratory in 
the country and possibly in the world. The new build- 
ing will enable the appraiser and his assistants to carry 
on their work with the greatest dispatch and with a 
minimum of expense, and the importers will probably 
not now have any just complaint of delay or improper 
handling and storage of their goods. 
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Arctic Climate. 



BY PROF. RALPH i 



*; The summer of 1896 was an unusual one in respect 
to the amount of ice that was floating in the Arctic 
seas, and hence, from this, one might gain a somewhat 
exaggerated idea of the amount of floe ice that is gener- 
ally moving southward along the American side. Yet 
this very exaggeration is important, since it brings out 
clearly the striking differences between the water con- 
ditions on the two sides of Davis Strait. The ship 
upon which I made my voyage encountered pieces of 
floe ice in the middle of July, just north of Newfound- 
land on the Labrador coast ; and from that point until 
we left the American side, in latitude 6o°, we were not 
out of sight of the sea ice that had formed during the 
winter in the more northern regions, and was now float- 
ing southward in the cold Arctic current which bathes 
this coast. Sometimes, and especially near the north- 
ern part of Labrador, and the southern portion of 
Baffin Land, the floe ice was so heavy that the ship was 
obliged to reduce her speed to half the normal amount, 
and then slowly push her way through the heavy cakes 
of ice. Sometimes it seemed as if further progress 
would be impossible, and so indeed it would have been 
had we not been supplied with a well-built whaling 
vessel and with steam to propel her. While off the 
Labrador coast we saw an excellent illustration of the 
importance of steam in this kind of navigation, when 
we passed at full speed a sailing vessel which was lying 
in the ice, and, being dependent entirely upon the 
wind, was unable to push her way through. 

About the first of August an attempt was made to 
enter Cumberland Sound (latitude 65°) in southern 
Baffin Land ; but the mouth of this great bay was 
completely shut in by the floe ice, so that even our 
steamer could not push her way in. After an unsuc- 
cessful attempt to enter Cumberland Sound through 
the heavy floe ice, the ship sailed northeastward to- 
ward Disco Island, on the Greenland coast ; and from 
the time that we lost sight of the American land until 
we again returned to this very place no floe ice was 
seen, although we went nearly 600 miles further 
north. Again and again we were in the midst of great 
masses of icebergs which had been broken off from the 
front of the immense glaciers that end in the sea; but 
the sea or floe ice, which was so abundant on the 
American side, had by this time entirely disappeared 
from the Greenland coast. On our return to Baffin 
Land, early in September, another attempt was made 
to enter Cumberland Sound, and this was successful 
only after three days of effort to penetrate the barrier 
of ice, including a halt of about sixty hours, when we 



were held firmly in one place, being unable to move 
either way. 

Therefore, along this part of the coast, during the 
year 1896, there was iee throughout the entire sum- 
mer ; and by way of contrast practically no floe ice 
was seen on the Greenland coast. This difference ex- 
plains the differences in climate that were mentioned. 
There is a constant presence of floe ice in the south- 
moving current of water, whose temperature is there- 
fore kept at about the freezing point, and this current, 
going southward past Newfoundland, bathes the 
shores of Nova Scotia and of New England, north of 
Cape Cod, with water that has been chilled in the 
Arctic and that has borne ice southward, until the 
warm conditions of the temperate latitudes caused it 
to disappear. 

What has been described for the Atlantic applies 
almost equally to other parts of the world, although no 
ocean shows such marked differences as the North 
Atlantic. In the Pacific, for instance, there is no cold 
Arctic current, because the opening between the Paci- 
fic and Arctic is too small to permit a large body of 
water to move southward ; and in the southern oceans 
the movement of the cold Antarctic waters is not im- 
peded by the land, and hence passes mainly eastward, 
driving around the earth to the southward of the 
southernmost parts of the continents. Nevertheless, 
even here there is some northward movement of the 
cold water of the frigid zone, so that the southernmost 
lands are cooled by it. 

It may be stated as a law that the eastern coasts of 
continents have lower temperatures than the western, 
for the reasons mentioned above. The reason why the 
warm currents bathe the western coasts, while the cold 
waters flow along the eastern shores of the land, is 
that the earth in its rotation deflects all moving cur- 
rents, whether of air or water, to the right in the 
Northern Hemisphere and to the left in the Southern. 
Therefore, the current starting in the Arctic and mov- 
ing southward, being turned toward the right, if land 
does not prevent, moves toward the west ; but if land 
does interfere, as finally happens, it passes along the 
coasts and keeps close to them. A current starting in 
the tropical belt and moving northward, as in the case 
of the warm equatorial current which eventually forms 
the Gulf Stream, is caused to turn toward the east, and 
hence away from our coast. This is the reason why 
the Gulf Stream, after passing between Florida and 
Cuba, and starting up the American coast, gradually 
turns off across the Atlantic, leaving our country to 
come under the influence of the cold Labrador current, 
and, passing across the Atlantic to the European coast, 



produces the result at first mentioned, that the zone of 
habitation and civilization of Europe extends much 
further north than that of the American side. — The 
Independent. 

. .m * m 1 » 

Signaling through Pipe Systems. 
Considering that, in cases of mishaps and accidents, 
it is always desirable to have more than one means of 
communication, Schale has been conducting experi- 
ments on the distance through which pipes, such as 
are used in mines, may be relied upon for conveying 
signals. From the report in the Zeitschrift fiir Berg., 
Hiitten- und Salinenwesen in Preussen, it would ap- 
pear that straight pipe systems will carry the sound a 
long way, but that side branches are less reliable. 
Schale made experiments in Westphalian coal mines, 
using the sprinkler pipes put up to lay the dust. 
These were mostly galvanized wrought iron pipes, from 
one to two inches in diameter, suspended by wires or 
hooks, or placed in conduits, and connected by flanges 
with rubber packing, or fitted into one another with 
hemp packing. The branches generally join under 
right angles. He first used a funnel-shaped mouth- 
piece, but found that his hands were a better help. 
Slowly spoken words could be understood at the ex- 
tremities of straight pipes 1,600 feet long, especially 
when the pipes were firmly fixed. Whistle signals 
were much less distinct ; tapping the pipes answered 
best, of course. Every side branch decreases the effici- 
ency. Yet communication was fairly good, for instance, 
with a pipe 160 feet long, divided into two side 
branches, and the main pipe being further continued 
through a connection containing a valve to two other 
side branches, each of the four branches having a 
length of 700 feet. Signals from the starting point 
were received at all four lateral ends, but communi- 
cation between the sides was difficult. For spoken 
words, the diameter of the pipe ought to increase 
with its length : but wide pipes require a more power- 
ful voice. It is noteworthy that words will not pass 
well from a wide pipe into a narrower one. 



To strengthen mucilage, an addition of chrome alum 
is recommended. It would be advisable first to make 
a trial with the addition of 1 per cent of a 5 per cent 
chrome alum solution to the gum arabic, then the suit- 
able proportion can be easily found out. The following 
mixture has also been found to be effective : Six parts 
joiner's glue, soaked in cold water a day previously, 
are dissolved with 2 parts sugar and 3 parts gum 
arabic in 24 parts hot water, and boiled till the mass is 
thinly liquid. 



RECENTLY PATENTED INVENTIONS. 
Engineering. 

Steam Boiler.— Enos Hook, New York 

City. This boiler has an outer and an inner shell, with 
water tubes depending from the top of the inner shell to 
receive heat from a fire chamber therein, while water 
tubes are secured by their ends within header boxes af- 
fixed to the inner shell of the boiler and in open commu- 
nication with the water space. The tubes hung from the 
crown sheet of the water chamber receive heat from the 
fire chamber and the hot air passage at its rear, the boiler 
being designed to have increased efficiency by the pro- 
vision of greater heat-receiving area than in boilers of 
this class as heretofore constructed. 

Reverberator? Furnace.— Henry L. 

Charles, Butte, Mont. In furnaces for smelting and refin- 
ing copper and other ores, this invention provides im- 
provements whereby the gases are carried off in a simple 
manner and the cost of fuel and working reduced to a 
minimum, the working of the furnace being completely 
under the control of the operator. A flue is curved down- 
ward from one end of the hearth and a bridge lo- 
cated between the flue and the hearth, while an arch 
built over the bridge runs transversely with reference to 
the hearth, the arch having vertical perforations opening 
at the top of the furnace to regulate the draught passing 
over the bridge. 

Water Raising Device.— William S. 

Lempert, Marfa. Tex. To raise water by means of a 
compressed fluid, such as air, affording a continuous flow 
of water, according to this invention, a box completely 
submerged, and made with two compartments, has two 
water inlet valves adapted to swing inward and open 
when the pressure outside is greater than that within, the 
water thus filling each compartment successively, the top 
of each of which is in communication with an air sup- 
ply pipe from an air compressor, the valves being set by 
an automatic device or turned by an operator to connect 
with either compartment, according to the time required 
for filling and emptying the compartments. The air pres- 
sure in a filled compartment forces the water to be raised 
and discharged through the outlet pipe. 



Railway Appliances. 

Car Coupling.— Lewis L. Biyrelow, 

Delta, Col. This is a coupling of the hook and catch 
type, adapted to automatically couple with a similar coup- 
ling or to receive the end of a link projected from a com- 
mon car coupling. The coupling bar has at one end an 
elongated link and at its other end a catch block with a 
locking face, a tripping lever pivoted in the drawhead 
having interlocked connection through a dog with the 
catch block, while a coupling pin on each drawhead is 
adapted to engage a link of the coupling of a meeting 
car. 

Railroad Rail Fastener. — Giles D. 

Mims. Edgefield, S. C, and Sancuel K. Dunkle, Finley- 
ville, Pa. To connect together the ends of railroad rails 



and secure them to the ties, this device comprises two 
splice plates having bolts for fastening them to the web 
of the rail, and each provided with integral tongues ex- 
tending beneath the rail base to the opposite side from 
the one on which the plate lies, and there provided with 
spike holes. There is a slight spring to the plates when 
they are clamped against the rails, and the fastening is 
designed to afford a very firm and strong joint, effectively 
preventing the spreading of the rails under the lateral 
thrust of the car wheels. 

Switch Operating Mechanism.— 

Charles W. Yerbury, Newark, N. J. This invention 
relates to electrical mechanism for operating switches on 
electric railways, providing therefor a comparatively sim- 
ple and inexpensive system which will be completely 
under the control of the motorman. The switch carries 
an armature, on each side of which is an electromagnet, 
there being a number of circuit closing devices forward 
and rearward of the switch, and means carried by the 
car for operating the circuit closing devices to close 
a circuit through the electromagnets from the trolley line 



[TIeelianical. 

Ball Bearing. — Heinrich Meltzer, 

Ratibor, Germany. This bearing comprises a box through 
which a shaft extends, and on the inner wall of the box 
is a series of spring rings, arranged in pairs and bent 
slightly toward each other, a series of balls being held 
between each pair of rings, by which the balls are kept 
normally m line, while yet 1 slight lateral deviation is 
permitted when side strains occur. The rings are of 
such form as to fit with their peripheries close against 
the inner surface of the cylindrical bearing box, while 
their inner edges extend slightly beyond the diameters of 
the ballB. 

Box Folding Machine.— William Le- 

derer. New Haven, Conn In machines for handling 
pasteboard blanks and making pasteboard boxes, this 
invention provides improvements whereby the machine 
is adapted to take the blanks as they come from the scor- 
ing machine and fold them into their proper shape, past- 
ing one edge and securing the <-dges together, the scoring 
machine being attached to one end of the machine. The 
machine may be adjusted for boxes of any size, and to 
make several boxes at once or one large box, the machine 
simply folding and pasting the body of the box, the 
boxes being discharged in the form of flattened tubes, 
to be finished by hand. 

Window Glass Cutter.— Charles J. 

Meissner and Francois Koenig. Boston, Mass. To facil- 
itate the accurate cutting of 8 pane of glass without 
danger of breaking it, as is frequently the case when an 
ordinary yard stick is laid on the glass and a cutter run 
along one edge, this invention provides a device consist- 
ing of a fixed guide on which a graduated stick is mova- 
bly held, a holder being adjustable and adapted to be 
secured on the stick. The device la simple and inexpen- 
sive, and readily adjustable for its work. 



Registering Mechanism. — George 

A. Smith, New York City, and Samuel P. Freir, Has- 
brouck Heights, N. J. This mechanism is especially 
adapted for convenient attachment to a typewriter or 
other machine for counting periodic movements, as for 
registering and indicating the periodic depressions of a 
word-spacing bar, and thus registering the number of 
words written. Provision is made for the return of the 
registering mechanism to zero at any point of its move- 
ment, and the register is also adapted for use to indicate 
the paging of a book, the rotation of bicycle wheels, and 
other purposes. 



Agricultural. 

Churn. — Henry H. Coppoek and 

Frank W. Miller, Pleasant Hill, O. This churn has a 
four-sided body or cream receptacle in which is rotated a 
Horizontal dasher shaft, carrying radial arms to which 
are attached dasher blocks having a diagonally beveled 
front portion and a concave rear face. The blocks are 
arranged out of line on the shaft, and the beveled por- 
tion of each block throws the cream laterally against the 
following block, causing a thorough agitation of the 
cream, while the concave rear faces of the blocks cause 
a vacuum behind each block to draw in and further 
facilitate the thorough agitation of the cream. 

Milk Strainer. — John Littlejobn, 

Aurora. III. This device has an upper funnel, forming a 
hopper, and a lower funnel which has a cuplike receiver 
forming a sediment chamber for a lower strainer depend- 
ing from the upper funnel, there being an upper strainer 
in the shape of an inverted truncated cone at the lower 
end of the* upper funnd. The strainers are inverted or 
inclined above sediment chambers, and the improve- 
ment permits the use of finer meshed straining cloth 
than is ordinarily employed. 

Milk Cooler.— Simeon Snider, Pala- 
tine, 111. This is a device for use in connection with a 
flowing supply of water, which is passed through a pipe 
journaled to swing back and forth in the tank in which 
the milk to be cooled is placed. The pipe has angular 
end bearings in the end walls of the tank, and at its 
discharge end is connected with a counterweight arm, 
the discharge of water being made alternately into one 
of two buckets which have vertical movement, and the 
filling of each bucket causing its downward movement 
and a swinging of the cooling pipe from one side to the 
other in the tank, thus facilitating the rapid cooling of 
its contents. 

Farm Gate. — Stephen E. Auker, 

Rushville, Neb. This invention provides a swinging 
gate adapted to be raised at its outer end to avoid snow, 
etc., and to counteract sagging. It has two end up- 
rights, one or more intermediate vertical pickets, a dia- 
gonal brace to which the uprights and pickets are 
pivotally connected, and a series of horizontally strung 
wires permanently secured at one end of the inner of 
the uprights and stapled or otherwise connected with the 
pickets, while their outer ends are attached to adjusting 
keys in the outer one of the uprights. 



Miscellaneous. 

Musical Instrument. — Silvester 

Hoadley, Gosport, Ind. As an instrument designed as a 
substitute for a pipe or piccolo, and one permitting the 
performer to readily imitate the whistle of birds, the 
device provided by this invention comprises a piston 
fitted to elide in the barrel of a whistle, keys being con- 
nected with the piston for moving it in the barrel, and 
the keys being of different lengths to move the piston to 
different positions, there being a tuning attachment, and 
the whole being carried by a suitable frame consisting of 
a standard with brackets. 

Wire Stretcher. Daniel H. Jones, 

Lenoir City, Tenn. This is a machine especially adapted 
for the stretcbing of fence wires, and comprises a num- 
ber of winding drums mounted on a suitable supporting 
frame, wire clamps being connected to the drums and 
two cam levers arranged end to end on the base, one of 
them being rigid and the other pivoted, while an angular 
guard extends along the upper edge of the stationary 
lever to hoi 1 the wire thereon, the wire jamming between 
the peripheries of the levers. The drums connected to 
the clamps are rotated by a crank handle to tighten the 
wires, the machine being also applicable for stretching 
telegraph, telephone and electric light wires. 

Washing Machine. — Richard N. 

Brent, Wellington, Kansas. The body of this mac line 
is a circular, tublike vessel in the bottom of which freely 
turns a ribbed disk, while an upper disk, ribbed on its 
lower side, slides and turns on a perpendicular shaft, a 
handle being connected to the shaft, so that by swinging 
or oscillating the handle, both disks are oscillated in 
opposite directions. The clothes are submerged in the 
wash water between the disks, the upper disk being 
pressed down upon them by a spring on the upper end of 
the shaft, whereby the clothes may be effectively rubbed 
without being torn or injured. 



Designs. 

Checker Board.— Henry A. Rackleff, 

Woodford's, Me. This board is an equal-sided triangle, 
and on it is a series of similar small triangles, the various 
rows or series being arranged in pyramidal form. 

Case.— Adalbert E. Foutch, New York 

City. This design is for cases adapted to contain stereo- 
scopic goods, such as glass and pictures, the case being 
divided interiorly into several properly proportioned 
compartments and exteriorly representing two or three 
books placed one on the other 

Lamp Body.— Charles J. Seiter, New- 
York City. This design represents a flower, some of the 
leaves of which are brought together, forming a hollow 
upper globe, while others are dropped to constitute a 
lower draping section. 

Note.— Copies of any of the above patents will be 
furnished by Munn & Co. for 10 .cents each. Please 
send name of the patentee, title of invention, and date 
of tins paper. 
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CIQARETTES AND SCIENCE. 

BY JOHN WALLACE 

The recent papers on " The Cigarette (Question," read 
before the Medico-Legal Society of New York, deserve 
more than passing notice. ,-'iiid this claim to considera- 
tion is chiefly because of the curious side light which 
their treatment in the lay press throughout the country 
has revealed. 

To those accustomed to the methods of science and of 
scientific mode? of thought, it is axiomatic that investi- 
gation and demonstration must always be conditions 
precedent to accurate and defensible conclusions. 

In the mind of the average layman this is obviously 
not the case, as a brief resume of -'The Cigarette Ques- 
tion " will show. 

Here are the facts. An article of commerce called a 
*" cigarette " is placed on the market to the extent of 
4,000.000,000 annually. Allegations are made, through 
the media of tracts and the public press, by persons ap- 
parently disinterested, that this article of commerce is a 
menace to the health of the community, because ; — 

(A) It contains, cither in the tillers or in the paper 
wrappers, opium, morphine, jlmpson weed, belladonna, 
glycerine, sugar, arsenic, phosphorus, chlorine, copper, 
creosote, saltpeter, valerian, cannabis indica, cocaine and 
other "appetite kindling drugs." (This list is compiled 
from a municipal ordinance passed by the City Council 
of Chicago and from a tract.) 

(B) It produces insanity. {This statement appears in a 
petition to Congress; in the tract cited above ; and in the 
headlines of journals throughout the country.) 

No more serious accusations than these could be made 
against any commodity purchasable in the open market. 
If true, the fact that a single cigarette may be bought 
without the criminal prosecution of both manufacturer 
and retailer is evidence of appalling laxity on the part 
of public officials ; if false, the fact that such opinions 
find lodgment in otherwise intelligent minds is evidence 
of appalling indolence and ignorance. 

It is so simple to ascertain the truth. Investigate the 
ingredients by means or chemistry as to (A) and obtain 
the verdict of insanity experts of repute and experience 
as to (B). The conclusion must be in accordance with 
the verdicts rendered by these two classes of scientific 
experts, and cannot be gainsaid. 

The Medico Legal Society did this. In November, W. 
II. Garrison read l *A Brief for the Cigarette," and at the 
February meeting Clark Belt, secretary of the society, 
read a paper on " The Cigarette Question." 

Mr. Garrison in hie paper quoted eminent analysts of 
this country and of Europe to show that no trace of any- 
thing except pure tobacco and pure paper entered into 
the composition of American cigarettes. The verdict of 
these, chemists was unanimous and therefore conclusive. 

Mr. Bell, as a part of his contribution to the literature 
of this subject, read letter- after letter from neurologists, 
alienists and superintendents of insane asylums, to the 
effect that cigarettes had never caused insanity. 

Following Mr. Garrison's paper, The New York Sun 
printed an extended report of the paper, under the cap- 
tion "Cigarettes Defended." Mr. Bell's paper was re- 
ported in The New York Tribune, with the headline 
" Cigarettes * Not Guilty. 1 " 

In these headlines lies the lesson. The lay mind had 
so entirely absorbed the idea of the noxiousness of the 
cigarette that the scientific results, so easily obtainable at 
any time, were actually "news, 11 and dignified by head- 
ings such as would be used to announce the important 
discovery of something new to science. 

The age is proud of calling itself " scientific," but 
while opinions so wholly erroneous may be commonly 
held to such an extent that the bare announcement of 
their absurdity is held to be "news" worth printing, 
we are a long way from justifying ourselves in the ap- 
plication of the word "scientific" in any real sense of 
the word. 



tions have no reference whatever to the year which has 
passed. We are glad to see that the articles taken from 
foreign sources are in the main properly credited. This 
is a point upon which our transatlantic brethren seem to 
have little conscience. 

The first two numbers of The Journal 

of Applied Microscopy have appeared. It is published 
by the Bausch & Lomb Optical Company, of Rochester. 
It cannot, however, be considered in any sense a trade 
publication. For a long time there has been room for a 
new journal of microscopy on rather different lines than 
those already in the field. So we are glad to welcome the 
advent of the new journal, which will certainly prove 
very useful. Great attention will be given to micro- 
scopical instruments and technique viewed from a prac- 
tical standpoint. The February number contains a 
splendidly illustrated article on the laboratories of mi- 
croscopy, histology, bacteriology and pathology of Cor- 
nell University. It is edited by L. B. Elliott, and the 
subscription price is $1 per annum. 

In the Marine Review, of Cleveland, 

Ohio, of recent date, is an annual report of shipbuilding 
in all parts of the United States. It is a handsome 
double number with two coated paper supplements giv- 
ing portraits of the officers of the society, naval architects 
and marine engineers and shipbuilders. This special 
number is mailed on receipt of twenty cents by the pub- 
lishers. 
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The charge for insertion under this head is One Dollar a 
line for each insertion; about eiaht words to a line. 
Advertisements mast be received at publication office 
as early as Thursday morning to appear in the follow- 
ing week's issue. 

Marine Iron Works. Chicago. Catalogue free. 

Kor hoisting engines. J. S. Mundy, Newark, N. J. 

" L\ S." Metal Polish. Indianapolis. Samples free. 

Emery, etc., etc. The Taint e Co., Stroudsburg, Pa. 

Gasoline Brazing Forge, Turner Brass Works. Chicago 

Yankee Notions. W.aterbury Button Co.. Waterb'y, Ct. 

Power Hammers. Jenkins & Lingle, Bellefonte, ['a. 

FERRACUTE Machine Co., Bridgeton, N. J. Full 
hue of Presses, Dies and other Sheet Metal Machinery. 

Improved Bicycle Machinery of every description. 
The Garvin Machine Co., Spring and Vanek Sts., N. Y. 

Gasoline Engines and Launches. Free catalogue. 
Monitor Vapor Engine and P. Co. (J rand Hapids, Mich. 

Theceleorated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by the De La Vergne Refrigerating Ma- 
chine Company. Foot of East 138th Street, New York. 

The best book for electricians and beginners in elec- 
tricity is " Experimental Science," by (Jeo. M. Hopkins. 
By mail, $ 4. Munn & Co.. publishers, 3(11 Broadway, N. Y. 

For Sale— Improvement in ventilating sash for green- 
houses, passenger cars or other buildings. Patent al- 
lowed but not issued. \V. R. Shelmire. Avondale, Pa. 

%W Send for new and complete catalogue of Scientific 
and other Books for sale by Munn & Co., 361 Broadway, 
New York. Free on application. 

NEW BOOKS, ETC. 

L'Annek Industriklle. Paris : Jnven 
& Company. 1897. Pp. 330. l2mo 
Price 75 cents. 

The progress in the year 1897 is supposed to be summed 
up in the present volume, which will probably prove of 
some value to those who take a popular rather than pro- 
fessional interest in the engineering and scientific pro- 
gress of the year. Many of the illustrations are perfect 
caricatures and give an entirely wrong opinion of affairs, 
specially as regards America. The illustrations on p3ges 
4 and 73 are ridiculous. A large number of the illustra- 
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HINTS TO CORRESPONDENTS). 

Namesand Address must accompany all letters 

or no attention will be paid thereto. This ib for oui 

information and not for publication. 
References to former articles or answers should 

give date of paper and page or number of question. 
Inquiries not answered in reasonable time should 

be repeated ; correspondents will bear in mind that 

some answers require not a little research, and. 

though we endeavor to reply to all either by lettci 

or in this department, each must take his turn 
Bu yers wishing to purchase any article not advertised 

in our columns will be furnished with addresses of 

houses manufacturing or carrying the same. 
Special Written Information on matters of 

personal rather than general interest cannot be 

expected without remuneration. 
Scientific American Supplements referred 

to may oe had at the office. .Price 10 cents each. 
Books referred to promptly supplied on receipt of 

price. 
Minerals sent for examination should be distinctly 

marked or labeled. 



(7372) W. H. H. says : Will you be kind 

enough to give me a receipt for the wax used by laundry- 
men on their irons? They also put some of it in their 
starch. A. Glossed Shirt Bosoms. — Take 2 ounces of 
fine white gum arabic powder, put it in a pitcher and 
pour on a pint or more of water, and then, having 
covered it, let it stand all night. In the morning, pour it 
carefelly from the dregs into a clean bottle, cork and 
keep it for use. A teaspoonful of gum water stirred in a 
pint of starch, made in the usual way, will give to lawns, 
white or printed, a look of newness, when nothing else 
can restore them, after they have been washed. Or, melt 
2^ pounds of the very best Al paraffin wax over a slow 
fire. When liquefied, remove from the fire and stir in 
100 drops oil of citronella. Have some new round pie 
tins ; place them on a level table, coat them slightly with 
sweet oil, and pour about six tablespoonfuls of the 
enamel into each tin. The pan may be floated in water 
to cool the contents sufficiently to permit the mixture 
to be cut or stamped out with a tin cutter into small 
cakes about the size of a peppermint lozenge. Two of 
these cakes added to each pint of starch will cause the 
smoothing iron to impart the finest possible finish to 
muslin or linen, besides perfuming the clothes. 

(7373) L. G. S. asks: 1. About how 

many volts is required to run a % horse power motor ? 
A. Motors to run upon lighting or power circuits must 
be wound for the voltage of these circuits, usually 52, 
115, 230. 500 thereabout. A J4 horse power is in round 
numbers about 200 watts, and the motor would use at 
each of the voltages named above as many amperes as 
the quotient obtained by dividing 200 by the voltage. 2. 
Would a J4 horse poA'er motor be capable of turning any 
machine that a man can turn by hand ? A. Yes, for all 
day long. No, for a brief period. Rankine gives figures 
which show that a man will exert about one-tenth horBe 
power working on a crank for 8 hours per day and about 
\4> horse power for a minute or two. 3. Is there any way 
to measure the horse power of a motor or engine other 
than with special instruments ? And if so, how is it 
done ? A. The power of a motor is derived from the 
watts of electricity used as above. These are measured 
by a wattmeter; 746 watts are 1 electrical horse power. 
The watts may be calculated from volts and amperes. 
They are the product of the volts by the amperes 
used. These are measured by special instruments. You 
cannot measure electricity without proper measures any 
more than you can measure a string without a yard stick 
or graduated rule. 

(7374) P. M. O asks: 1. What is the 

practical difference between a dynamo and a motor ? A. 
The d ffcrences are such as to fit the motor for the space 
it is to occupy, to keep out grit and to keep in the mag- 
netic flux, etc. There is usually no attention paid to or- 
namentation or polished parts in the motor. There are 
many such practical differences. 2. Can one be used for 
both without any alteration ? A. Yes, electrically. 3. 
What would result if the change were made with the ar- 
mature at full speed. A. It would run right on with- 
out any apparent difference, if the poles were the same 
in the motor as they had been in the dynamo. 4. Where 
| can information be had as to what has been done (or at- 
tempted) to save the power wasted in stopping street cars 
(modern electric)? A. We have not at hand the informa- 
tion desired. 5. What is the percentage of loss in the 
above ? A. Ab much as would bring the car from rest up 
to the same speed again. We do not know what it iB a per- 
centage of, and hence cannot tell what percentage it iB. 

(7375) M. J. M. writes : Having care- 
fully read your valuable articles on acetylene gas in your 



Supplement and Scientific American, I write for 
information regarding the closing sentence of the resume 
of l * Explosions,'" in the February 5th issue of the latter 
paper, viz. : " Acetone as a solvent has not yet received 
sufficient application to judge of its possibilities. 1 ' Plead- 
ing ignorance, I w oultl ask how acetone enters into the 
case ? Does acetylene gas condense in the service pipes 
and chandeliers a.d form an explosive compound ? 
Before the gas enters, the pipes and chandeliers are, of 
course, filled with air. Is there any danger of an explo- 
sion if the initial gas is lighted before it has had time to 
drive out all of the air? I have never heard of such an 
accident either with common or with acetylene gas, but 
would like your opinion in the matter. A. Claude and 
Hess found that at ordinary temperatures and pressures 
acetone dissolved 25 times its volume of acetylene and 
at 12 atmospheres pressure (185 pounds per square inch) 
300 times its volume Further, that with a rise of tem- 
perature, the increase in pressure is due to the tension of 
acetylene itself, according to Berthelot and Vieille, 
although acetone boils atl27'4° Fah. The solvent power 
of acetone was also found nearly proportional to the in- 
creased pressure. The following table will give a few 
interesting details : 

Percentage of Temperature Pressure, 

acetylene in Fahrenheit. pounds per 

the acetone. Degrees. square inch. 

M j 59 100 

™ 1 167 290 

oj 59 177 

*",1 140 400 

RA j 59 290 

M 1 131 472 

Liquefied acetylene, vhich possesses marked advan- 
tages in transportation and using, requires reservoirs of 
such great thickness and strength by reason of its high 
prepsure that the dangers from it are equal to those from 
liquid ammonia or carbonic acid gas. To reduce the 
thickness of these cylinders and render thorn more safe 
by using lower pressures, and still have liquid contents, 
acetone was proposed. In this country it has been ex- 
perimented with, but is nut handled commercially; ithas, 
however, been found practicable, outside of a few minor 
inconveniences. However, if such flasks are submitted 
to high temperatures, they are liable to explosion; for, al- 
though the acetylene is in solution, as soon as the pressure 
is released it is set free comparatively pure and free from 
acetone. In using, the flask is simply attached to the 
service pipes, provided with a pressure regulator and used 
until the pressure falls to outside pressure. Acetylene is 
a true gas and, like all fixed gases, tends to fill completely 
the Bpace confining it. It is nearly the same weight as 
air and does not stratify or segregate in a holder. It does 
not condense below about 68 atmospheres pressure. It 
is supposed to unite with copper (in the presence of am- 
monia only) and form an explosive compound, although 
experiments have not verified the fear that such forma- 
tions are dangerous, It is thought safe even to use pipes or 
burners made of copper or brass, having no real evidence 
to the contrary. The answer to the next question is 
found in practice. When a set of burners are turned off 
at the maiu pipe, the gas gradually leaks out through the 
burner into the room, and is replaced partly by air. Now, 
when the gas is first turned on it will not ignite for an 
instant, until the acetylene gets to the burner; we have 
never heard of an explosion from this cause. Le Chate- 
lier says thata flame will not strike back through a tube 
0'02 inch diameter, but may through one 0"04 inch in 
diameter. A burner for acetylene has an orifice of 
0"015 inch diameter ; so that the safety is ample on 
that score. As it can be used in it Bunson burner, with 
small burner tub'. 1 , without striking back, it is evi- 
dent thatthe danger of this happening with burners such 
as the Naphys or Bray is very minute indeed. 



TO INVENTORS 

An experience of nearly fifty years, and the prepara- 
tion of more than one hundred thousand applications 
for patents at home and abroad, enable us to understand 
the laws and practice on both continents, and to possess 
unequaled facilities for procuring patents everywhere. 
A synopsis of the patent laws of the United States and 
all foreign countries may be had on application, and per- 
sons contemplating the securing of patents, either at 
home or abroad, are invited to write to tjils office for 
prices, which are low. in accordance with the times and 
our extensive facilities for conducting the business. 
Address MUNN & Co., office Scientific A.mkkicax. 
361 Broadwav. New York. 



INDEX OF INVENTIONS 

For which Letters Patent of the 
United States were Granted 

MARCH i, 1898, 

AND EACH BEARING THAT DATE. 

I See note at end of list about copies of these patents.] 

Accumulator plate, VV. Majert 599,718 

Adding machine. A."!,. Piatt 599,73(1 

Alarm. See Burglar alarm. 

Automatic switch, M. N. Sbufftebarger 599.808 

Axle journal box, car, Lewis & Godwin 599,944 

Bag fastener, M. K. McCoy ... 5il9.8.'xS 

Baling press, H. D. Coleman 599,685 

Basm clamp, T. W.Connolly 599,118: 

Basin holder, wash, T. S. Heineken 599,706 

Bath cabinet, L. Wilder muth 599,053 

Bearing, vehicle ball, W. S. Robinson 599,800 

Bed bottom, J. B. Ryan 599,735 to 599,740 

Bed, convertible, K. L. Sten house .',99,921 

Bell, bicycle, L. A. Sanford 599,988 

Belt, II. D. Capitain 599,683 

Belt, concentrating. W. F. Bowers 51*9,1*20 

Belts, manufacture of leather, E. F. Sargeant 599,8119 

Bench. See Vise bench. 

Bicycle, II. Busse 599993 

Bicycle, C. R. Harris \w,M\ 

Bicycle, W. H. Sparks 000,040 

Bicycle attachment, G. Osborne 599.71*0 

Bicycle brake, B. E. Robison 000.045 

Bicycle chain disk or cam, R. Ljungstrom 590.851 

Bicycle chain guard, P. II. White ........ 599,820 

Bicycle gear casing, C. II. Wills 599,8S4 

Bicycle handle bar, O. R. Pihl 599,79.1 

Bicycle luggage carrier, M. J. Ward 599,750 

Bicycle rack, coin or check controlled, W. T. Sum- 
mers 000,098 

Bicycle saddle, A. E. Peck ;>99,729 

Bicycle support. J. P. Hobart 599,904 

Bicycle tandem attachment, E. C. McFadden 599,859 

Block. See Building block. 

Blower, N. E. Funk 599,778 

Board. See Ironing board. 

Boats, guideway for sliding seat row, F. J. Stein- 

hauser 599,811 

Boiler. See Steam boiler. 

Boiler flue cleaner, rotary, R. G. Bidwell 599,825 

Boot and shoe treeing machine, A. N. Ebbersten. .599,773 

Boot or shoe stretcher, C. C. Thompson 599,9.")1 

Boring drill, .1. Nitschmann 599,914 

Bottle, Ohaplen & Mills 000,004 



Bottle, L. Kievit 599,711 

Bottle, J. P. Redding, Jr 599,910 

Bottle, Young & Godley 600,108 

Bottle closure, J. 11. Wittekind 599,880 

Bottle locking device, S. Adler tW0,055 

Bottle, non-refilhible, I). Myers 599,972 

Bottle spout attachment, W. S. How 599.784 

Bow, W. E. Stoddard 599,147 

Box. See Putfbox. 

Brake. See Bicycle brake. Car brake. 

Broom, J. Good 000,124 

Broom holder, II. L. Steinmeyer. 59!*,744 

Brooms, etc., device for holding, II. F. Ford 599,982 

Brush, W. Wallach 559,810 

Buckle, W. J. Fleming 599,095 

Building block, J . W . Rapp 599,8M 

Bung, self-acting, I*. C. Leidich 599, 788 

Burglar alarm, K. A. Goepper 000. 008 

Burner. See Gas burner. Gas light burner. 

Button making machine, F.I). Foster 599.G90 

Button, separable, E. I'ringle 000,114 

Cubinet for clothes lines and pins, h\ S. Devere- 

aux.. 599,771 

Cable road sleeper, J. Campbell 000,060 

Calipers. F. A. Thompson 6f0,049 

Cane loading machine, E. W. Wiley, Jr 599,754 

Canopy, insect. N. \V. Stearns 599.874 

Cans, etc., device for handling, A . Jensen 600.004 

Car brake, F. G. Koehler G00,081 

Car coupling, (J. K. Hamfeldt 599,899 

Car coupling, R. G. Hardesty 599,901 

Car coupling, G. W. Preston 599,987 

Car coupling, C. F. Springer 51*9,977 

Car coupling, automatic safety, Turk & Harris. .. 599,883 
Car coupling knuckles, device for opening, G. K. 

Hamfeldt 599.900 

Car fender, F. S. Davidge 599,770 

Car fender, J. W. Sussman 600,099 

Car fender, trolley, O. Speckenbach 599,920 

Car, locomotive hand, J. McGeorge 599,912 

Cars, pneumatic controlling mechanism for elec- 
tric railway, S. II. Short 599,807 

Carpet stretcher, J. D. Wilcher 600,129 

Carriage seat, 8. R. Bailey 599,823 

Carriage top prop joint, H. D. Potter 000,089 

Cart body, A. B. Black 599,820 

Cart for military or other purposes, H. A. D. Mac- 
lean 599,969 

Case, See Surgical instrument case. Ticket 

case. 
Case and cigar tip cutter, combined, W. A. Hol- 

gate 599,707 

Cash register, E. Runge 599,734 

Cash register. H. G. Walter 599,817 

Catatnenial sack and womb supporter, S. Beach.. 599,955 

Ceiling or wall construction, J. S. Merritt 599,721 

Centrifugal machine. J. Naylor, Jr 59 t J,725 

Centrifugal resistance controlling device, G. H. 

Wlnttnigham 600,051 

Chain and sprocket wheel for driving bicycles, 

etc., A. W. Menk 599.970 

Chain coupling link or ring, I. B.Brooks 599,927 

Check or other negotiable instrument, W. II. 

Howard 599,811 

Check or similar instrument, W. H. Howard , r i99,842 

Check slip, S. Shoup 0O0,«94 

Checkrein holder, automatic, O. Gravelle 599,898 

Chin support and eye closer for the dead, E 

Raus : 599,731 

Chuck, lathe, J. A. Graham 599,901 

Churn , G. E. M < >ser 599,723 

Chute, coal, O.Crosby :. 599,709 

Cigar tip cutter, S. Y. Tabb 599.878, 599,87'.* 

Cigarette, J. O. Eaton 599,834 

Clamp. See Basin clamp. Hitching strap clamp. 
Cleaner. See Boiler flue cleaner. 
Clip. See Harrow tooth clip. 

Clothes drier, J. L. Si'efkes 599,871 

Clothes wringer. F. F. Keller 599.787 

Clutch, friction, S. T. Johnson 599, 9G0 

Coffee or spice mill, C. C. Olawson 599,890 

Collar, horse, E. L. Brundage 51*9,981 

Computing machine, C. H. Weber 590.9851 

Conveyer, traveling, Foote & Dahl 59i*.89(i 

Copy bolder, J. A. Boebler 599,889 

Copy holder, J. S. Dudley 599,772 

Corks, method of and apparatus for saturating, 

J . Schn eible 599,798 

Corn sheller, J. Q. Adams 599,759 

Corundum cleaning machine, W. M. Hoffman .... 000,003 

Cot, swinging, J. 11. Beimlng 600,110 

Couch or lounge. Pace & Carpenter 000,018 

Counter irritation instrument, W. II. Lockerby ... 599,714 
Coupling. See Car coupling. Hose coupling. 

Crate, folding egg, Vohe & Parsons 599,979 

Current collecting device. L. Gut maim 5i*i),7Sl 

Current motor, alternating. \V. Stanley 599,810 

Currents into direct currents, transformation of 

alternating, A. Muller 599,789 

Curtain poles, rods, etc., support for, Kroder & 

Reubel 600.000 

Curtain ring, A. R. Bishop 51*9.7f!2 

Curtain stretcher, J. J. Oliver 000,017 

Cutter. See Cigar tip cutter. Rotary cutter. 

Cycle, A. Hansel 599,705 

Cycle pedal, folding, W. J. Tanner 599,978 

Damper, stove. Keep & Robinson 600,080 

Depilatory, A. H. Stone 599.812 

Derrick E. R. Simable 600,093 

Display rack, J. M. Beckwith a*".)/.*?.* 

DisDlay rack, VV. F. Scott . ... 599.7**9 

Door closer, automatic electric, C. E. Scribner 51*9,800 

Drawer, C. P. Whittle 599,753 

Drier. See Clothes drier. 
Drill. See Boring drill. 

Drinking tube, J. A. Clark 599,893 

Drip trough, J. M. Caragher 600.002 

Dynamo, inductor, B. (J. Lamme 590,942 

Dynamos, electric regulator for, W. H. Chapman. 599,892 
Easel support for albums, etc., W. A. Holmau.. . 51*9,902 

Ejector, nigh and low pressure, J. Horsley l»OO,077 

Electric circuit switch, Davis & Harder 599,930 

Electric circuit switch, G. Wright 599,9. r 

Electric conductor, flexible. A. Bournonville 

Flee trie contact device, J. L. Buchanan 

FJectrie machines, current collector for dynamo 

G.W.Nell 600,088 

Electric motor, E. McNerney 599,913 

Electric motor, O. II. & A. F. Pieper 51*9,791 

Electric motor, non-synchronous, B. G. Lamme.. 599,940 
Electric motors, method of and apparatus for reg- 
ulating. Frankenfleld & Jackson 

Electric mot ors, method of and means for con 

trolling, S. II. Short 599,804 to 599,806 

Electric switch, G. Doyle 599,092 

Electric switch. J.J. Flint 600,112 

FHectrical distribution system. B. (J. Lamme 599,943 

Electrical machine, direct current, B. G. Lamme. 599,941 

Elevator, B. F. Covel 599.708 

Elevator, F. H. Richards 600,0X1 

Elevator hatchway cover. II. B. Murdock 599.857 

Elevator safety stop, E. X. Genoud 59!*, 999 

Engine. See Rotary engine. Steam engine. 
Engines, reversing mechanism for gas or other, 

B. W. Grist 589,779 

Envelope, I'. K. Gillette 599,900 

Envelope or wrapper opener, F. E. Munn 599,724 

Excavating apparatus, J. \V. Adams 599,70i 

F3yeglasses, J. F. Sumner 599.950 

Eyelet, E. Kempshall 600,120 

Eyelet punching machine, T. A. Perrins 600,020 

Fare register, A. E. Nielsen 600,127 

Feed water heater and purifier, T. Gunning 599,983 

Feeder, automatic stock. I). A. Askew 600,056 

Feeder, stot_k, .1. C. Griffis 599,935 

Feeding device, animal, G . \V. Tallman 599,748 

Fence machine attachment, wire, E. F. Shellaber- 

ger 599,970 

Fender. See Car fender. 

Fertilizer (list ri outer, W. T. Johnstone 600.079 

Filter, J. F. Ziegler 599.7:>7 

Filter, water. H. Millstine 5911,971 

Filtering and separating oil from water, appara- 
tus for, E. K. Meredith 599,720 

1 Firearm peep sight. A. Weed (11*0,104 

! Firearm, recoil operated. Gahbett& Fairfax 600.066 

1 Firearms, removably attaching magazines to, C. 

I J Ehbets 599.8:i5 

1 Flower jar. S. I). Hngle- . bWAW 

.Frame. See Picture frame. 

I Furnace, G. D. Hoffman 599.905 

j Fuse lighter. J. Fraser 599,9118 

I Gage. Sec Pressure gage. 

, Game pieces. R. (J.Clarke 59i*,707 

Game table, C. Lufsky 600,080 

Garment fastener, j. F. Gates 599,69!* 

Garment hanger, J. Fuerchtinger 599,777 

Garment sleeping. W. Denton! 599,1*1*5 

Gas burner, incandescent, W. L. Smith 51*9,809 

Gas light burner, incandescent, A H. Petereit.... 599.915 

Gear, driving. L. S. Cnmdall 599,689 

, Gearing, speed, J. R.Seofield 599,870 

1 Glass articles, cooling, W. F. Altenbaugh 51*9,887 

Glass mould, J. W. Kunzler 599,939 

Glass, ornamenting. K. J. Lutwyche 599,716 

Glassware finishing machine, W. F. Altenbaugh.. 599.822 
Gold, apparatus for recovering tine, E. L. Weed . 599,819 

Grain conveyer, K. Hurliman 599,785 

Grass burning device. Slaughter & Christian 599,872 

Gum box, chewing, E. FI. Lunken -599,945 

Gutta percha, producing artificial, F. Kenton 599,694 

Hammer, magazine magnetic tag, A. W. Savage.. 599,741 
Hanger. See Garment hanger. 

Harrow tooth clip, J. I. Hoke 600,076 

Head rest, Larrabee & Banks 599.850 

Head screen, J. Conlisk 599,686 

(Continued on page I7h) 
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^Cdpcrtiscments. 



ORDINARY RATES. 



Inside Page, each insertion, 
Back Page, each insertion, 



75 cents a line 
- $1.00 a line 



f3?~For some classes of Advertisements, Special and 
n> iher rates are required. 

The above ure charges per agate line— about eight 
words per line. This notice shows the widtti of the line, 
and is set in agate type. Engravings may head adver- 
tisements at the same rate per agate line, by measure- 
ment, as the letter press. Advertisements must be 
received at Publication Office as early as Thursday 
morning to appear in the following week's issue. 



00D OF 0IETHL WORKERS 

without steam power can save 
time and money by using our 

FootaquHartd Power machinery 

SEND FOR CATALOGUES— 
A — Wood-working Machinery. 
U— Lathes, etc. 

SEDXCA FALLS MFG. COMFAHY, 

695 Water St., Seneca Falls, N. Y. 



L"OWER* FOOT I SHAPERS.PLANE.RS.ORILLS. 
ATUT G MACHINE SHOPOUTriTS. TOOLS 
** ■ n & O. 1 AND SUPPLIES. CATALOGUE FREL 
SEBASTIAN LATHE CO. 120 CULVERT ST. CINCINNATI. 0. 




A College Education for 7 Gents a Day 

Improve your condition. 

Thorough courses, by mail, in Me- 
chanical, Steam, Electrical, Civil, 
and Sanitary Engineering. Me- 
chanical Drawing and Machine 
Design easily learned by our meth- 
ods. Small tuition fees -cash or 
monthly installments to suit your 
convenience. Courses in the Home 
Schools of Art, Architecture and 
Trades. Write for free S. A. Circu- 
lar, containing sample instruction 
and question pages, list and prices 
of courses, sample of mechanical 
drawing plate, etc. State subjects 
interested in. Special inducements 
to those enrolling now. 

THE UNITED CORRESPONDENCE SCHOOLS, 

F . W. Ewald, Geti. Mgr. 154, 166, 158 5th Ave., New York 





Pipefitters! 

Your kit is not complete un- 
less it includes the famous 

STILLSON WRENCH 

which is particularly adapted for turning out the best 
work without crushing the pipe in the least. All parts 
are drop-forged. Once tried, it is always used. It has 
many imitations but no equals. See explanatory cuts. 
Price list on application to 
WALWORTH MFG. CO., 20 Oliver Street, Boston, Mass. 




A TELEGRAPH OPERATOR'S 

WORK IS PliEASANT 

Bays goud wages, and leadB to the 
ighest positions. We teach it 
quickly and start our graduates 
*n telegraph service. Expenses 
ow. Established 26 years. Write 
Jot Catalogue. 
'VALENTINES' SCHOOL OF TELEGRAPHY, 
No. 6 MM St., Janesville, WU. 



WOODWORKING MACHINERY. 

For Planing Mills, Carpenters, 
Builders, Furniture, Chair, Vehicle, 
Wheel and Spoke Makers, etc. 

t3f" Correspondence Solicited. 
Illustrated 312-page Catalogue free 
to manufacturers and foremen. 

THE ECAN CO. 

327 to 347 West Front Street, 
Cincinnati, Ohio. 




Transits and Leveling Instruments. 

SSI^d ELECTRIC LEVELS 




Sizes, 2 and 3 inches. Prices, 25 and 30 cents. 
For Hookon) C. V. KICHAKIISOS & SON, 
the Level. S p. o. Box 977, Athol, Mass., U.S.A. 

THE OBEImStHES 

For Turning Axe, Adze, Pick, 
Sledge, Hatchet, Hammer, Au- 
ger, File, Knife and Chisel Han- 
dles, Whiffietrees, Yokes, Spokes, 
Porch Spindles, Stair Balusters, 
Table and Chair Legs and other 
irregular work. 

iy Send for Circular A. 
, Chagrin Falls, <>„ U.S.A. 




^Patented. 
The Ober Lathe Co. 



BARNES' 

UPRIGHT DRILLS 

Complete line, ranging from Light Fric- 
tion Disk Drill to 42" Back Geared Self- 
Feed. tW Send for New Catalogue. 

W F. & JOHN BARNES CO. - 
1999 Ruby Street, R0CKF0RD, ILL. 




ARMSTRONG'S No. THREADING MACHINE 

Can b e attached to bench o r post. 
Desiened for threading the 
smaller sizes of pipe, iron or 
brass, also bolts. Has two speeds, 
one for pipe ^ to 1 inch ; the 
other for pipe \% to 2 inches, 
incl usive. Uses th e regular 
Armstrong adjustable dies. Oth- 
er attractive features. Send for 
particulars. The Armstrong 
Mfg. Co., 139 Centre Street, 
New York. Bridgeport, Conn. 




ELECTRO MOTOR, SIMPLE, HOW TO 

make.— By ft. M. Hopkins. Description of a small elec- 
tric motor devised and constructed with a view to assist- 
ing amateurs to make a motor which might be driven 
with advantage by a current derived fromnb;ittery,and 
which would ba^c sufficient power to operate a foot 
lathe or any niacin t-e requiring not over one man pow- 
er. With 11 figures. Contained in Scientific Amer- 
ican' Supplement, No. «41. Price 10 cents. To be 
had at this office and from all newsdealers. 




Heat regulator, J. K. Gilcrest 599,959 

Heater. See Feed water heater. Water heater. 

Heating apparatus, B. F. Jackson 599,985 

Hitching strap clamp, A. S. H il 1 599,838 

Hoisting machinery, electrically operated, A. J. 

Shaw 600,092 

Holdback fastener, C. E. Waters 600,103 

Hook. See Ladder hook. 

Hook and eye, M. Adam 599,758 

Hook and eye, F. Meyers 600,087 

Horseshoe, W. R. K inn ear 599,712 

Horseshoe manufacturing machine, A. H. Coe.... 599,684 

Horseshoe pad, J. J. Hughes 600,078 

Horseshoe pad, J. Kress 599,908 

Horseshoe toe calks, machine for making, J. T. 

Varney 599,952 

Horseshoe, two-part, L. Dietrich 599,958 

Hose coupling, D. J. Harding 599,782 

Hose nozzle, A. D. Laws 599,967 

Hub, pneumatic wheel, W. A. Koneman 599,907 

Hydrocarbon motor, Wiseman & Holroyd 60t,107 

Indicator. See Jockey number indicator. Office 

indicator. Station indicator. 

Insect destroyer, White & Barker 600,106 

Insulated railway joint, P. Clark 599,766 

Insulator, strain, H. Carmichael 600,063 

Ironing board. E. A. Hampshire.. 599,962 

Jack. See Nailing jack. 
Jar. See Flower jar. 

Jockey number indicator, J. F. Harding 600,074 

Joint. See Carriage top prop joint. Insulated 

railway joint. 

Key fastener, J. M. Suffrins 599,876 

Lacing guide, E. Kempshall 599.906 

Lacing hooks, mould for making, E. Kempshall. .. 599,905 
Lacing studs, etc., apparatus for delivering, E. 

Kempshall 599,904 

Ladder hook, folding, J. D. Hatch 599,963 

Lamp, electric arc, Davis & Conrad 599,931 

Lamp, electric arc, C. Tepel 599,880 

Lamp, electric arc, Warner & Wait 599,818 

Lamp, formaldehyde, R. P. Kuhn 599,849 

Lamp, gas, W.J. Smart 599,873 

Lamp globe support, detachable, W. R. Swift 599,877 

Lamp, incandescent electric, J. 'f. Lister 599,910 

Lamp, portable electric, L. Paget 599,975 

Last holder, I. Frechette 599,776 

Leather dressing machine, T. P. Coombs 599,928 

Lemon squeezer, E. D. Middlekauff 599.856 

Lever mechanism, S. W. Hyatt 600,125 

Light. See Welsbach or other incandescent 

light. 

Lime, treating, H. H. Pierce 599,792 

Liquids, apparatus for separating fibers, clay or 

other materials from, W. Curtis 599,957 

Liquids, pneumatic distributing system for, F. M. 

Griswold 599,702 

Lock. See Perm utation lock. Sash lock. Seal 

lock. Wheel lock. 

Locomotive, Vauclain & McConnell 600,102 

Loom, Crompton & Wyman 600.121 

Loom, J. H. Northrop 600,016 

Loom, Wyman & Crompton 600,053 

Loom heddle, W. Fehr 599.836 

Loom picking mechanism, A. Ainley 599,076 

Loom shuttle, self -threading, J. H. Nason. 599,860, 599.861 

Loom warp stop motion, C. Crompton 599,832 

Loom warp stop motion, C. A. Littlefield 600,008 

Lubricator, Hoffman & Curran 599,839 

Magnetic closer, J. N. Thomas 599,881 

Match splint cutting machine, E. M. Lockwood... 600.085 

Measuring device, automatic liquid, D. S. Coy 599,688 

Measuring device, liquid, G. J. Habermann 599,704 

Measuring machine, cloth, T. R. Woodard 600.130 

Mechanical movement, G. E. Frtnk 599,698 

Metal article, riveted, C. II. Kellerman 599,903 

Metal drawing apparatus. W. A. McCool 600,012 

Metal drawing machine, VV. A. McCool.- 600,014 

Meter. See Steam meter. 
Mill. See Coffee or spice mill. 

Mitering machine, CO. Bruno..." 600,018 

Mould. See Glass mould. 

Mould, P. H. Minis, Jr 600,011 

Monocycle, G. S. Foster 599,697 

Motor. See Current motor. Electric motor. Hy- 
drocarbon motor. Turbine motor. Varipo- 

lar motor. Wave motor. 

Motor casing, S. H. Short 599,918 

Mower elevator attachment, lawn, C. E. Kreider 600,005 

Mowing machi ne, McGee & Do wning 600,015 

Mud drum and boiler connection, W. J. Brady.... 600,059 

Music work, mechanical, F. Gronau 599,703 

Musical instrument damper device, mechanical, 

Bortmann & Munkwitz 599,681 

Musical instrument, mechanical, A. Keller 599.710 

Nail puller. C. F. Doebler 600.122 

Nail, string, G.Goddu 599,933 

Nailing jack, J. Courser 599,994 

Nitrate and making same, compound, E. A. 

Starke 599,743 

Nozzle, automatic distributing, J. H. Judge 599,846 

Nut lock, W. C. Althen 599,980 

Nut lock, W. J. Calvert 599,764 

Nut lock, A. Deadman 599,690 

Nut lock, D. Hogan 599,783 

Nut lock, F. G. Stark 600.097 

Nut wrench, M. W. Lowe 599,715 

Office indicator, C. Smith 600.095 

O pera chai r attachm ent, M. L. Scattaglia 599.797 

Ore concentrator, F. Soper 600.096 

Ore stirring and agitating machine. J. T. Hutson 599,843 

Pad. See Horseshoe pad. 

Paper bag folding machine, H. E. Westervelt — 599,752 

Paper box covering machine, M. F. Wilson 599,885 

Pattern, garment draughting, M. Tucek 600.050 

Pen, fountain, H. H. De France 599,691 

Penholder, L. N. Thomas 599,749 

Permutation lock, C. P. Chase 599,765 

Photographic purposes, combined lens for, Goerz 

& Von Hoegh 599.700 

Photographic objects in motion and projecting 

pictures, apparatus for, W. Latham 600,113 

Pick, J. H. Maddux 599,717 

Pick.E. A.Smith 599,949 

Picture frame, P. Emmenegger 599,774 

Pills or pellets, device for cutting or dividing, H. 

G. Rue 599,796 

Pills, process of and apparatus for dipping, E. L. 

Richards 599,865 

Pipes or conduits, pneumatic traveler for, L. C. 

Kohler 599,713 

Planter marking attachment, R. I. Brundage. •■■ 599,992 
Planters, automatic drop for corn, J. K. Patter- 
son ... 600,019 

Power transmitting device, J. G. Hailer 600,072 

Precious metals, apparatus for separating and 

saving, G. Griesche 599,701 

Press. See Baling press. Printing press. 

Pressure gage, C. L. Burdick 599.682 

Printing machine, fabric, S. H. Sharp 599.948 

Printing press. S. Whitlock 599,990 

Puff box, M. Fick 599,775 

Puller. S ee Nail puller. Staple puller. 

Pump, compression, V. E. Conen 599.831 

Punch, gang. L. Fisher 599,997 

Quick break switch, H. P. Davis 599,929 

Rack. See Display rack. 

Radiator, H. L.Goodwin 599.897 

Radiator a ir valve , S. H. Baker 600,115 

Radiator attachment, J. H. Hutchinson 599,708 

Rail, third, L. M. Maxham 600,009 

Railway, electric. W. M. Brown 599,828 

Railway signal, H. M. Abernethy 600,054 

Railway supply system, electric, Urquhart & 

Wynne 600,101 

Railway switch and means for operating same, 

B. J. Kell y 599,847 

Railway track and track support, elevated cycle, 

W. H.Martin.. 599 855 

Range and position finder, I. N. Lewis.'.'. '.'. .'600,083, 600,'084 
Register. 'See Cash register. Fare register. 
Regulator. See Heat regulator. 

Rheostat, S. H. Short 599,803 

Rheostat and electric heater, H. P. Ball 600,057 

Ring. See Curtain ring. 

Rock channeling machine, J. M. Reeves 599,732 

Rope halters and hitching ropes, eye for, C. A. 

Conger 600,110 

Rope ring slide, C. A. Conger 600,109 

Rotary cutter, Booth & Amborn 599,680 

Rotary engine, A. Watkins 599,751 

Rubber glove, A. H. Alden 599,677 

Sash fastener, H. L. Steinmeyer 599,745 

Sash lock, G. A. SLedman 599.875 

Sausage or meat cutting machine, J. Runser 600,128 

Saw setting device. C. W. Haight 599.984 

Saws, duplex stay for buck, O. A. Rogers 599,795 

Screen. See Head screen. 

Screw cutting device, A. D. Laws 599,968 

Screwcutting machine, J. A. Becher 599,924 

Seal, E. J. Brooks 599,827 

Seal lock, II. B. Brower 599,956 

Seesaw, A. M. Davis 599,833 

Sewing machine attachment. N. P. Duncan 600,111 

Sewing machine feeding device, W. G. Hewins. . . 600,075 

Sewing machine, shoe, O. Bellefeuille 59.4,761 

Sewing machine take up, Dial & Dimond 599,894 

Sewing machine uncurling attachment, C. E. 

Bean 599,679 

Sheller. See Corn sheller. 
Shovel. See Steam shovel. 

Shutter fastener, J.C. Steelman 600,047 

Signal. See Railway signal. 

Signaling, apparatus for visible, L. SelLner 599,742 

Sizing, F. Nonnenmacher 599,726 

Skirt, H. Silverman 599,919 

{Continued on page 275) 



Buy Telephones 

THAT ARE G0OD-N0T "CHEAP THINGS." 
The difference in cost is little. We guarantee 
our apparatus and guarantee our customers 
against loss by patent suits. Our guaran- 
tee and instruments are both good. 
WESTERN TELEPHONE CONSTRUCTION CO. 

250-284 South Clinton St., Chicago. 
Largest Ma ufacturers of Telephones 
exclusively in the United States. 




QUEEN" ARCHITECT LEVEL $50 

Improved Transits & Levels 
I Graduated entirely on our 
large dividing engines Spe- 
cial award at the World's 
Fair. All kinds of Engineer- 
ing, Surveying and Drafting 
Instruments and Materials. 
220 p. illustrated catalogue 
mailed free only if this ad. 
is mentioned. 
QUEEN & CO., Inc., 
1011 Chestnut St., 
Philadelphia. 




eyelet machines. 

We can furnish the Latest Improved Eyelet Machines 
for making shoe eyelets and special eyelets of all 
descriptions. We are also builders and designers 
of Special Wireworking Machinery. 
%W Send for Circular. 

Blake & Johnson, 

P. O. Box 7, Waterbury, Conn., U. S. A. 



[WELL DRILLING MACHINERY. 

MANUFACTURED BV 

WILLIAMS BROTHERS. 
ITHACA. N.Y. 
| MOUNTED OR ON SILLS, FOR 
I DEEP OR SHALLOW WELLS, WIZH 
" STEAM OR HORSE POWER 

SEND roR CATALOGUE _ 
'ADORESS WILLIAMS BROSLlTHACA.N.yi. 




This beats Wind, Steam, or Horse 

Power. We oner the 
WEBSTER 2J$ aclua) horse power 

GAS ENGINE 

for $150, less Mr; discount for cash. 
Built on interchangeable plan. Built 
of best material. Made in lots of 1C0 
t beretore we can make the price. Box- 
ed for shipment, weight SOD pounds. 
Made for Gas or Gasoline. 

VST" Write for Special Catalogue. 

WEBSTER M'F'G CO., 

10? 4 West 15th Street, CHICAGO 



manufacturers' models 

of every description made to order with prompt- 
ness, precision and economy. Models of Typeset- 
ters, Typewriting Machines, Cash Registers, Cyclo- 
meters. Revolution Counters, etc.; in fact, any kind 
of model made from designs. Also special tools and 
machinery for any and every purpose. Correspond- 
ence invited from those intending to equip a plant. 
PT" Illustrated circular free. 

Che Pratt $ Whitney Co., fiartford, Conn. 



MIETZ & WEISS KEROSENE 




ENGINE 

the most economical power 
known. Absolutely safe and 
reliable. Runs with common 
kerosene. Perfectly auto- 
matic. Patented lm U. 8. 
and European countries. 

128-132 Mott St., NewYork 



NO FIRE, SMOKE, OR HEAT. ABSOLUTELY SAFE 




8200 and up. Send 5 stamps for Catalogue. 
Truscott Boat MIg. Co., Drawer 9, St. Joseph, Mich. 



BICYCLE TIRE REPAIRING.— THE 

Mending of Single TubeTires.-A practical article illus- 
trating the method of inserting patches and plugs with 
pliers and pluggers, together with rubber band plugging 
and the use of puncture bands. 9 illustrations. Con- 
tained in Supplement 1 llCJ. Price 10 cents. For 
sale by Munn & Co. and all newsdealers. 




This $30000 Launch for $200.00, guaranteed or money 

refunded. SST' Send stamps for Catalogue. 
RACINE BOAT MFG. CO., CHICAGO 



On Receipt of Ten Cents in Stamps (practically 
25% of retail price) we will send you one of our 



1-2 INCH AUGER BITS 




A fine cutting tool, perfect clearance, especially good in 

hard wood and for end boring. Send for Cir. S. A. t free. 

THE FORD BIT CO., Holyoke, Mass. 

ACETYLENE APPARATUS 

Acetylene numberof the Scientific American- Sup- 
plement, describing, with full illustrations, the most 
recent, simple or home made and commercial apparatus 
for generating acetylene on the large and small scale. 
The gas as made for and used by the microscopist and 
student ; its use in the magic lantern. The new French 
table lamp making its own acetylene, contained in 
Scientific American Supplement, No. 1057. 
Price 10 cents prepaid by mail. For other numerous 
valuable articles on this subject we refer you to page 21 
of our new 1897 Supplement Catalogue, sent free to any 
address. Munn & Co., 361 Broadway, New York. 




Shaving-EasY-Safe- Luxurious. 




ARTESIAN WELLS 



Any depth from 10 to 2,000 feet. Wells for the Improved 
Air Lift Pump a specialty. Old dug wells made deeper. 
Test Boring for Water. Soundings made for Founda- 
tions. jr^~ Send for references and particulars. 
I. H. FORD & CO., 104 Fulton St.. New York 




Weber Gasoline Mine and Mill Pumps 

ALL SIZES. ~ - 

For All Duties 

Economy and Efficiency 
Guaranteed. 

Address, stating con- 
ditions, 

WEBER GAS AND 

GASOLINE ENGINE CO. __ 

402 S. W. Boulevard, Kansas City, Mo. 

"WOLVERINE'' GAS^CASOLINE 

ENGINES, ln T d AT ^KfN R E Y 

The " Wolverine" is the only re- 
versible Marine Gas Engine on 
the market. It is the lightest en- 
gine for its power. Requires no 
licensed engineer Abso- 
lutelysafe. Manufact'dby 

WOLVERINE MOTOR WORKS, 

IS Huron Street* 

GRAND RAPIDS, MICH. 

ENGINEERING NOTES, ELECTRICAL 

Notes, Miscellaneous Notes and Selected Formulas, are 
published each week in the Scientific American 
Supplement, forming an excellent review of the 
shorter matter which appears in the American and 
foreign press. The back numbers, containing valuable 
formulas, may all be obtained. Price 10 centB each. For 
sale by Munn & Co. and all newsdealers. 





GAS *» GASOLINE ENGINES 

WATER MOTORS 

BACKUS WATER MOTOR CO . NEWARK N. J. U. S. A . 



VAPOR LAUNCH COMPLETE for $150 

ROW, f^^- 1 — m^ ^ AND UPWARDS 

Sail 

or 

Steam 

Boats. 

%W~SendJive cents for catalogue. Racine Yacht and 

Boat Works, Racine Junction, Wis., Box A. 

YANKEE DATER r 15 cts. 

Date your Letters, Bills, etc., and 
save time, money and mistakes; 
instantly adjusted to any date for 
10 years in advance ; also has extra 
words Paid, Received, etc. Sent 
postpaid, with catalogue of 3,000 
bargains for 15c. ,2 for25c. gfl 25 doz. 

CONSECUTIVE NUMBERER 

Numbers up to 100,000 same price. 
ROBT. H. ISGERSOLL & BRO. 
Dept.No. 147, 67CortlandtSt.N.1 




A COMPLETE 

ELECTRICAL UBQfiBY 



BY PROP. T. O'CONOR SLOANE. 



AN 



INEXPENSIVE LIBRARY OF THE BEST BOOKS 
ON ELECTRICITY. 

For the Student, the Amateur, the Workshop, the Electri- 
cal Engineer, Schools and Colleges. 
Comprising five books, as follows : 

Arithmetic of Electricity, 138 pages, • - $1.00 
Electric Toy Making, 140 pages, - - i.oo 

Howto Become a Successful Electrician, 189 pp. 1.00 
Standard Electrical Dictionary, 682 pages, - 3.00 
Electricity Simplified. 158 pages, - 1.00 



tW The above Ave 
books by Prof. Sloane 
may be purchased sin- 
gly at the published 
prices, or the set com- 
plete, put up in a neat 
folding box, will be fur- 
nished to readers of 
The Scienti f ic 
American at the 
special reduced price 
of Five Dollars. 
You save $2 by order- 
ing the complete set. 
Five volumes, 1,- 
300 pases, and 
over 450 illustra- 
tions. VJ2T Send for 
full table of contents 
of each of the above 
books, also for our 




complete book catalogue ot 116 pages, containing refer- 
ences to works of a scientific and technical character, 
free to any address. 

MUNN & CO., Publishers, 36 1 Broadway, N.Y. 



) 1 898 SCIENTIFIC AMERICAN, INC. 



